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SgLParadox 


Corning to a City near you! 

for more information 
dial Fast Fax 


(or Windows 

Retoircnal database pcwHa mi*. I 


tor Windows 

Relational database potter made easy ■ 


New version is easier than ever 

The new Paradox® 5-0 for Windows is here, and suddenly manag¬ 
ing your business data and building database applications just got 
faster and easier You'll be amazed at what you can do w ith the 
new tools that let you start fast and do more* For example, 13 new 


More speed, developer enhancements, 
and Client/Server connectivity 

New' Paradox 5,0 for Windows has been tuned to give you better 
performance. It stores and retrieves data faster, and delivers 
answers to queries with more speed than ever before* 


Why Paradox beats Access 


Endorser Features 

Paradni5 P 

Access z.n 

Built-m Luanp uter - bas^-Ll training 

/ 


Experts/Wiiards to guide you 
step-by-slap 

/ 


Integrated graphics 

/ 


BuaM-tn workgroup and null 
capabilities 

/ 


Duidfc Filter without query process 

/ 


Power-use r/Dereloper f ealirres 

□ IF 2.Q client and server sup pen 

/ 

: 

Compatibility wdti applications tram 
previous version 

/ 


Superior network support 

y 


Transparent connectivity and 
scalability wild database aliases 

/ 


Record level tacking 

/ 


Full range of data types, including 
Time. Graphic, and Automcrement 

/ 


Graphical Integrated Development 
Environment (IDEI 

/ 


ODBC-compliant 

/ 

s 

Dedicated high-performance 
native SQL drivers 




Interactive Coaches quickly teach you how to 
accomplish any task. The Coaches even let 
you work with your own "live" data, so you 
complete your work as you leant. Then there 
are the on-line Experts" that guide you step- 
by-step in creating professional-looking forms, 
reports* and mailing labels. Even your largest 
data management tasks will be completed in 
record time. 

’ ^ration 
uuKoimidS Access 

Full client and server support for OLE 2.0 and 
DDE make Paradox the best database for use w r ith other applica¬ 
tions including PerfectOffice and Microsoft Office. For example* 
you can place a "live" Paradox table in a WordPerfect or Word 
document, edit the table in place, and your changes arc automati¬ 
cally updated. (This is not available in Access J And Paradox gives 
you record level locking, that provides enhanced productivity in 
multiuser environments. (Access forks up your whole page !) 

Want to increase your workgroup productivity? Paradox's built- 
in Workgroup Desktop and new Mail Enablement make it easy to 
publish and subscribe the latest data, using your existing network 
or e-mail system* This makes it simple to get weekly or monthly 
updates like sales and expense information. 

* $99 * to existing owners of Paradox (DOS or Windows) after $30.°° manufacturer's rebate. 


And Paradox 5.0 for Windows has kept devel¬ 
opers in mind too* There's a new Integrated 
Development Environment and more than 300 
new Methods and Properties help you develop 
ObjectPAL™ for Windows applications faster. Plus, 
uhth Borland's new high-performance native SQL 
links, Paradox is ready when you arc to upsize your 
applications to the Cl iem/Server environment. 

Get started fast with Paradox 5.0 for Windows' 
ease-of-use and you'll quickly discover it's the 
one database with the depth and performance you 
want to stay with. 


Special offer! 

As low as 

$OQ95* 


90-day 
money-back 
guarantee 


See your dealer, or call today! 

1-800-336-6464, ext.9577 

In Canada call 1-800-461-3327 

Borland 

The Upsizing Company 
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Customer 


Qty 


So sophisticated, it’s simple 


Paradox for Windows - (WorldOptics Order Entry System] 


Contact Name : | Loren Niday 

Telephone: | ♦4471-123456 


Company Name: | The Camera Shop 



Order No 

Date 

Total Amount 


Order 

2199 

2286 

2350 

l-Jul-94 

12Jul-94 

3-Aug-94 

2,723.00 

1,235.23 

1,913.55 

T 


•r ' 


Unit Price Total Price 

1,1951)0! f 2,390.001 


WordPtriccI {Paradox For Windows 1 I ERS.OOC _DO 




WORLD ttPTICS 


Andrew H Broan 

ExecuOve Corwoiwated Enterprises 
12343 East Seventeenth Street 
Santa Ana. CA 99979 

Dear Mr Broan. 

we appreciate your giving cur valued customers an opportune^- to test your new 
product F urthenmore, we are very pleased that you will drop smp the titters directly to 
our customers, thus saving us the snipping and handling 

Here are the names and addresses so that you can fulfill the orders 


Company Name 

Sliet-I 

C*T 

Postal Cod* 

BMK1 lh« Ccin«ra Shop 

123 Strati 

London. UK 

SW1 1RO 

2 VtMials 

38. rua du Ttmpi* 

Pun, Fume* 

76004 

3 Cavagtvsrt L C wnpany 

Rua Artonto, 187 

Sao Paulo, Bras# 

13206 

. 





Thank you for yotr cooperation We look forward to working wfh you In me future 
Sincerely, 


...; ’Aug* 26. 13M 50QPM Pq t L- 5 72" Pot t gf 


mm . 

A Paradox for Windows, an integral member of PerfectOffice Professional 
has superior integration with suite applications. Thanks to OLE 2.0. you 
can place any “live” Paradox table directly into a WordPerfect or Word 
document and edit it in place. (This is not available in Access 2.0.) 


Ship via: |Two day 


Status: 


Ordered by: [Telephone 


fered 

lued 


C Discontinued 


PO No.: M1209 


Video Camera 


Qty Unit Price Total Price 

2 j 19.00 1 39.001 


Qty Unit Price Total Prlc8 

1 |j .565 00 1.565 00 






Print 


Upload 

Orders 


Invoice 


u 


EVTE 


. 


X 


February 1994 May 1994 


June 1994 


^ With over 20 major industry awards 
for excellence, Paradox for Windows 
is the most award-winning Windows 
database on the market. 







































































































I Borland 
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lor Windows 
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,re: Relational database power made easy 





















i'i'The ease-of-use is a very key 


feature with Paradox for Windows .)) 


—William Vannersori 
Blue Cross of Illinois 


1 ■ | 

“it’s one of the easiest 
databases, or any other computer 
product, I’ve ever picked up 
off the shelf, yy 


—Timothy Riley, 

U.S. Army Corp of Engineers 


LIMP 

^There are plenty of new 
features in Paradox 5.0 for 
Windows that make it easier for 
clients to use, and lots of things 
about it for a developer to love. 

—Greg Salcedo, 

Para/Mairix Solutions 




V- 


^ With (new) Coaches and other 
ease-of-use features. Paradox's power 
can be put to practical purposes more 
easily than ever before, jy 

—Windows Magazine 9/94 


«1 found the Experts 
(in Paradox 5.0 for Windows) 
more flexible to work with than 
FoxPro or Access wizards, yy 

—Government Computer News 8/15/94 


I 








strong choice for 
standalone or workgroup 
development, yy 

—PC Magazine 9/13/94 


^Paradox is the best database 
on the market .yy 

—Al Bfickett-Lemus, Toyota Motor Sales 



With Paradox 5,0 for Windows, 
users don’t have to sacrifice 
performance over ease. 

—Dan Paolini. 

DataStar International, Inc. 


f Of you need a powerful interactive 
database system and application 
development environment for Windows, 
then Paradox is an excellent choice.» 


-ASMS 1/1/94 


—InfoWorld 7/18/94 




^ i Paradox 5.0 solidifies position 
as the top Windows database .yy 


Circle 69 on Inquiry Card (RESELLERS: 70), 









Steve Archuleta 
Director, Systems for Mass 
Markets Service Delivery 
US WEST, Phoenix 

During the week, Steve 
manages the systems and 
processes that support 11 
million customers'ln 14 west¬ 
ern states. On weekends, he ; 
dotes on hrs granddaughter, 
rushes the net on the tennis 
court and, "when I’m feeling 
daring; scales the face at 
Jodal rock climbing havens. 
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“There’s leading edge. And bleeding edge. And you 


The RISC-based PowerPC" 1 
microprocessor at the heart 
of eveiy Power 
Macintosh 
takes desktop 1 
computing to 
new levels of per¬ 
formance and compatibility. 



have to walk the line to stay competitive 


For the name of your nearest nrt| it 1 T\ ti f • j 1 Tj ) 

maass Thats why we use Power Macmtosh. Its a 


RISC PC, so it’s leading the way But it’s 
also a Mac that can runWindows and 


DOS, so it’s compatiblewith everything 



“in some cases, we used to 
have three different PCs on one 
desk-an absolute monument to 
systems failure. So that’s where 
we put the Power Macintosh 
first. Now there's one PC per 
desk, the Power Macintosh. 
One happy user per desk, too." 


we’re doing now. That makes Power Macintosh a 


* w 

MacOS For Windows 

Power Macintosh" fits right in 
at US WEST, where people 
use many different types of 
PCs and 30 or so custom 
DOS and Windows programs. 


very safe choice. Which is good for a guy 


Tower Macintosh helps our 1»1 t j 1 • 1 it 1 1)7 

like me. I take my risks on the weekend. 

Power Macintosh; The business Macintosh: Applefl 


c. /sit yon run HS-DGGami IRudirra j.J on a Power Mactnln nfr. (&J9SM Apple Computer, Inc. .HI i 
ore Irtieitmarfc qf Apple Ctmspitfer, Inc SfavrPC onJibeFauvrPCh^i trademark; of Intermiiionui Rt&incu Machine!* Corporation, ituxl uncier Item# tb&nfro/n. i&iSOSb'u 

under Home by (tttifptla from .Micros?)! Carpvmtim. 


rvgbteml trtidma rite of Apple- Computer. Inc Mite, the Mite OS logo iituf Pbtttr MnmtOih 
' J — J ^ rl 
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New Products Help Road Warriors 
Stay in Touch.26 

A new round of telecommunications- 
savvy products seek to improve the 
communications of telecommuters and 
mobile workers. 

PERSONAL DIGITAL 
ASSISTANTS 

Sony Releases 

Magic Cap Device.27 

Sony’s new Magic Link PIC-1000 offers 
a break from traditional computing that 
at times enables and at other times 
hinders communications. 

LAN MANAGKMRNT 

Network Management Gets 
Physical.30 

To help make management easier for 
LAN administrators, vendors like 
NHC Communications arc integrating 
physical network capabilities with 
their SNMP management programs. 
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Holiday gift ideas for the BYTE reader 
include a build-your-own robot kit; 
cool CD-ROM games for DOS. Mac, 
and Windows; 3-D graphics/video 
accelerator cards; screen savers; and a 
card that brings 3DO games to the PC. 
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Companies are making their geographic 
information systems products available 
for personal computers in increasing 
numbers. 
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The merger between Intuit and Microsoft 
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becomes ubiquitous. 
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your ride through Windows: and more. 
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Apple’s High-Tech Gamble 
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Demon—68 


Features 



MULTIMEDIA 

Solutions Focus: High-Tech Training 

BY MICKEY WILLIAMSON 
Computer-based training keeps employees up 
to speed. 


74 


APPLICATIONS DEVE1 .OPMENT 

Write an NT WinSock Service 89 

BY CHUCK CHAN. MARGARET K. JOHNSON. KEITH MOORE, 

AND DAVID TREADWELL 
The emerging WinSock 
standard can make writing 
networked services for 
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This hands-on guide answers 
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Network Management 104 
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sort out the pieces of your 
network puzzle. 




Monitoring Your Net 109 
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You say you don’t know what’s 
happening on your network, 
bucko? What’s with every interface 
card, router, bridge, and hub? 
Where the bottlenecks and 
problems are? Here’s how to 
find out. 



(Mis)using Bandwidth 117 

BY BRETT HUSSHLBAUGH 
Increasing network performance 
tops almost everyone’s wish list. 
But be careful when deciding to 
use a more glamorous technology 
just to gain bandwidth. Other 
factors may have a greater 
influence over network 
performance than bandwidth. 
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Law-Cost Color Lasers 139 

by TOM THOMPSON New laser models offer color- 
printing quality and per-page costs competitive with 
the best ink-jet printers but with laser-printer speed 
and networking capabilities. Tom Thompson reviews 
the color lasers from HP. QMS, and Xerox. 

PERSONAL DIGITAL ASSISTANTS 

Simonizing the PDA 145 

BY CHRIS O'MALLEY BellSouihLs Simon is here. 
Able to send and receive E-mail, faxes, and pages, 
if s easily the most communicative PDA to date, 

ELHCTK O N I C FORMS 

Collecting Facts from Fax 153 

BY STAN MIASTKOWSKT The third incarnation of 
Teleform adds a raft of new features for automatic 
recognition and data entry of faxed or scanned forms. 

INTERFACE ADAPTERS 

SCSI Rides High on PCI 163 

BY STEVE AFIKI SCSI host adapters from Adaptec, 
BusLogie, and Future Domain bridge Fast SCSI-2 
to Taster PCI, But performance testing under 
NetWare shows lirat all PCI SCSI cards are not 
created equal, 

NETWORKING 

Software Roundup: 

Four Peer Operating Systems 169 

BY BARRY NANCE Peer-to-peer LANs are now 
he iter at managing resources, and file integrity will 
Improve as future OS/2- and Windows 95-based 
systems emerge. Tests of four top players reveal 
important differences in speed, compatibility, 
and security. 
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BY RICK DOBSON Lotus Notes ViP delivers some 
essential capabilities sorely lacking in Lotus Notes. 
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Speedy Data Delivery 187 

BY STAN M1ASTKOWSK1 Micropolis’s high- 
capacity AV drives deliver uninterrupted 
data transfer to match the needs of serious audio 
and video developers. 
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Lab Report: 19 Pentiums at 90 MHz 192 

As 90-MHz Pentium systems make their way 
into the mainstream PC market, vendors are 
differentiating their wares by providing systems 
designed for specialized markets. The 19 systems 
in this lab report represent a mix of market- 
driven designs, 
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General Business—194 
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Best Pentiums for CAD and Graphics—201 
Best Pentiums for Unix—203 
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204 
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Tight Spaces....217 

BY RICK ORPHAN 
Programmers for ultras mall 
microchip processors must be 
innovators to survive in a world 
where every resource is precious. 
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Network Spoofing..221 

BY JEFFREY FRITZ 
Network protocols constantly 
exchange management 
information, LAN users normally 
don’t notice Live lost bandwidth, but 
over a slower WAN connection, 
it can be significant. Worse, WAN 
connections are often charged 
on a usage basis. Spoofing is one 
technique to reduce network 
overhead. 
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BVTEI Contents by Platform 


Index 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


These Maps Lead to the 
Desktop.38 

With PC processing power and the 
demand for demographic data on the 
rise, mapping programs for desktop 
computers are increasing in popularity. 

Step-by-Step Windows 
Database Development.40 

DataBoss, a Windows database 
applications builder from Kedwell 
Software, generates C++ source code 
that you can compile and distribute 
royalty-free. 

Write an NT WinSock 
Service.89 

Here are some guidelines for writing 
WinSock services for Windows NT. 

Collecting Facts from Fax...153 

Cardiff Softw are’s Teleform for 
Windows is a powerful forms- 
processing package for 
automatically converting 
customized paper forms 
to computer data. Version 3.0 adds 
features, such as toolbars and 
customizable grids, that make it 
easier to use than its predecessors. 

And its character-recognition 
abilities have been honed to make 
them impressively fast and 
accurate. 

Four Peer Operating 
Systems.169 

Although they are tied to DOS's 
network-unfriendly file system, 
four peer-to-peer LAN operating 
systems offer impressive resource 
sharing, reliability, and ease of use. 
Newer operating systems promise 
better resource management, 
however. 

Visual Programming for 
Lotus Notes.179 

Similar in design and ease of use to 
Microsoft’s Visual Basic, Lotus 
Notes ViP delivers a visual 
programming environment to Lotus 
Notes. Applications built with 
Notes ViP integrate seamlessly 
with Notes, inheriting all of Notes’s 
rich groupware functionality, 
including full-text searching, 
replication, remote access to data, 
encryption support, and mail- 
enablement. 


Lab Report: 19 Pentiums 
at 90 MHz.192 

NSTL tests 19 high-end Pentium sys¬ 
tems and ranks them in three categories: 
General Business (DOS and Windows 
applications). CAD and Graphics, and 
Unix to help you select the best Pentium 
system to fit your needs. 


OS/2 


Peer into the Future.172 

The future of peer LANs may rise or 
fall with the success or failure of 
OS/2 and Windows 95. 


MACINTOSH 


Apple’s High-Tech Gamble ...50 

Apple bets its future on three new 
technologies: the PowerPC, the Mac 
OS, and componentware. 

Low-Cost Color Lasers.139 

Tom Thompson reviews new color 
laser printers from Hewlett-Packard, 
QMS. and Xerox. For networkable 
printers with spot-color capability, 
the new lasers are finally cost- 
effective. Any company doing heavy- 
duty color production with lots of 
jobs and different typefaces should 
consider the QMS Magicolor because 
of its SCSI hard drive option and the 
Crown operating system. 



Lab Report: 19 Pentiums 
at 90 MHz.192 

NSTL tests each of the high-end 
Pentiums for speed, ease of use. 
expandability, features, and price to 
identify the lop performers. The Unix 
tests stress the CPU/cache/memory 
architecture of the system, evaluating 
each system as a generalized 
workstation. 


NETWORKS 


Network Management Gets 
Physical.30 

Wireman, a LAN management 
package that lets administrators 
manage both the logical and the 
physical network, is part of a growing 
trend toward linking logical and 
physical network management. 

Write an NT WinSock 
Service..89 

The emerging WinSock standard is 
becoming a common programming- 
interface choice for independent 
software vendors who are porting 
existing services to Windows NT. 


Monitoring Your Net.109 

The shift from proprietary, stand¬ 
alone, device-level applications to 
network management platforms 
simplifies the task of managing far- 
flung networks. Here's a look at the 
three major players in the platform 
arena: SunNet Manager from SunSoft, 
Open View from Hewlett-Packard, 
and NetView for AIX from IBM. 

(Mis)using Bandwidth.117 

You might be considering increasing 
your network’s bandwidth to increase 
performance. But factors such as 
media-access time and average 
payload size may drown out any 
increase in bandwidth. 

ATM Traffic Control.129 

Looking for ways to increase data flow 
on your network? You may 
want to consider an ATM-based 
network. Here’s how it works. 

Low-Cost Color Lasers.139 

Here's a comparison of new color 
laser printers from Hewlett-Packard, 
QMS, and Xerox. These printers offer 
networking and spot-color capabilities 
at per-page costs that rival the best 
ink-jet printers. 

SCSI Rides High on PCI.163 

Fast network servers demand fast 
access to multiple devices in a 
multitasking environment. PCI SCSI 
cards from Adaptec. BusLogic, and 
Future Domain can deliver fast SCSI 
response. NetWare performance tests 
provide a point of comparison between 
these three designs. 

Four Peer Operating 
Systems.169 

Barry Nance tests four pcer-to-pccr 
network operating systems: Artisoft’s 
LANtastic 6.0. Microsoft Windows 
for Workgroups 3.11. Novell’s 
Personal NetWare 1.0, and 
Performance Technology’s PowcrLan 
3.11. Here’s how the top players 
measure up. 

Network Spoofing.221 

Spoofing is a hot topic in the 
networking world. It holds the 
promise of reducing network 
management overhead, improving 
bandwidth and reducing costs for 
WANs. Although it is not without 
risks, potential alternatives are on the 
horizon. 

Can You Say Network?.225 

Jerry discusses various networking 
strategies. 
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SNEAKER If ET 



THE FASTEST WAY 
TO TRANSFER 
MEGABYTES 
OF DATA 




In today V world of information 
sharing, die ability to transport 
gigabytes, of data quickly and affordably is a necessity. 
Announcing the Sneaker Net solution... No more 

costly drawbacks associated with download- 
ing and rransfering data via your 
li p modem or network. No more 

expensive phone bills. No more 
worries about data security 

Introducing Pinnacle's award-winning line of high¬ 
speed Optica] Hard Drives for mass storage, Recordable 
CD systems lor making your own custom CDs, and 
Network Optical Library Systems from 20 GR to 1 
Terabyte of centralized storage that will save you time 
and money! Removable optical disk storage provides fast 
random access to your important data. 

Pinnacles 3.5” 230 Megabyte Tahoe™ and 5.25” 1.3 
Gigabyte Sierra 1 ™ optical storage systems are ideal for disk 
portability. You can transfer mass amounts of data within 
seconds by handing a disk from one person to another 
Or simply place your optical disk in a 
Fed-Ex package and ship it for next day 
delivery. You can also take your optical ^ 
disks to another office and continue working or lock 
them away for safekeeping. 

Aij Th^deamrkvand :Registc wet Tradcqiarks of Their ftsspetrivc -Own'ras, 


piVtabk Qptiwi Drii* 


Sima'” JJ GR 
Opiiai HinfDtjw 


To modem 230 
Megabytes of data takes 
between 8 to 10 hours... 
that’s if you don’t experience 
any disconnects or data 
corruption. It just doesn't matter how fast your modem is 
when you need to wire megabytes of data, this process 
still takes forever! 

Its easy to sneaker wet data such as graphics, images, 
databases, color prepress files, or confidential information 
on optical disks, and it costs less than 15 cents per 
megabyte! Sneaker Net is the most secure and cost-effec¬ 
tive wireless way to transfer Megabytes or even Gigabytes 
of data... fast. Optical storage provides the highest level 
of integrity to increase efficiency and productivity in any 
office. Don’t trust your data to the net, use Sneaker Net! 
(Sneakers not included). 

To order or for a local reseller call: 800-553-7070 


Tel 714-727-3300 Fax 714-789-3150 

Circle X22 orr Inquiry Card (RESELLERS: 123). 
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Used to be the expression “pow¬ 
erful end-user database” was like 
“the Long Island Expressway” or 
“jumbo shrimp.” 

A contradiction in terms. 

Of course, that was before the 
introduction of Microsoft Access 
relational database system 2.0: the 
database that’s as powerful as it is 
easy to operate. 

Are you a seasoned developer? 
Or are you working with a database 
for the first time? As people are dis¬ 
covering, it’s no longer an issue. Be¬ 
cause with Microsoft Access, routine 
tasks are automatic. And complex 
tasks aren’t complex at all. 

Do you have to create a table for 
your data? Just click on the Table 
Wizard and you’ll be led through 
the process step by step. 

Have to add a functional but¬ 
ton to a form? Use the Command 
Button Wizard. (Microsoft Access 
will even write the code for you.) Have 
to locate some hard-to-find data? 
Let the Query Wizard hunt it down. 
Have to set up a mail merge be¬ 
tween Microsoft Access and Word? 
Click on - you guessed it - the Mail 
Merge Wizard. 

What is it that makes this won¬ 
derful stuff so easy? Something we 
call IntelliSense'" technology: a fea¬ 
ture unique to the Microsoft" Office 
family of programs, and one reason 
why Microsoft Access has garnered 


so much critical acclaim. 

Suppose you’re ready for some¬ 
thing more adventurous. Like de¬ 
veloping a database application of 
your own. Microsoft Access can 
help you do just that. Pose a query 
and its Rushmore’" query technol¬ 
ogy will provide an answer - not 
quickly, but immediately. Revise a 
piece of data and that revision will 
be reflected wherever your data is 
used - automatically. Plus, no mat¬ 
ter where your data happens to be 
stored - Paradox’", Microsoft SQL 
Server’," you name it-with Microsoft 
Access you can, well, access it. 

As if that weren’t enough, even 
finding a helping hand is pretty 
easy. Microsoft Access comes with 
unlimited product support at no 
service charge* 

It adds up, clearly, to the first 
database that does everything you 
want - precisely the way you want 
to do it. And we find nothing 
contradictory about that. For the 
Microsoft retailer nearest you, 
call (800) 240-4782, Dept. 3HY. 



ion. All righa res cord. Ftif Information rmfy In the 50 Untod States, call (800) 240-47H, 
k United Stares or (905) 5riS-9fi4I in Canada. Miemsofi and HvHeiosofi Access are teg- 





















Editorial 


Dennis Allen 


Betting on Apple 




If Apple's now 
strategy 
succeeds, the 
on'tiro computer 
industry might 
also shift 


Why are we focusing on Apple in this issue? It's a fair 
question to ask in that if s unusual for BYTE to single out 
one company for our cover story. However. Apple is a 
major player that has represented the alternative to the 
original IBM/Intel/Microsoft troika, and the challenges 
Apple faces and the technologies it is embracing will af¬ 
fect the rest of the computer industry. 

Apple has held the image of marching to a different 
technological drummer. It made plug and play for the 
Mac a reality years ago. And Apple was the first to bring 
windowing software with a point-and-click feature to 
ihe masses. Apple also set the standard for graphical ap¬ 
plications such as desktop publishing and design. 

Lately though, a lot of folks have wondered if Apple 
may have lost its steam. Nearly every advantage that Ap¬ 
ple enjoyed with tire Mac has been rivaled by Windows- 
based PCs. Of course, 10 years ago, everyone predicted 
drat other computers would catch up to the Mac. What no 
one predicted was that Apple would not have continued 
advancing its technology lead. 

To be fair, Apple has made substantive advances with 
the Mac over the years. However, those advances have 
been small steps, relatively speaking, while the rest of 
the computer world was taking giant leaps to catch up to 
the milestones laid by Apple. 

So here w'e are entering the mid-1990s, and Apple is 
coming out of what some consider a dead-end street cre¬ 
ated by the complex architecture of the Motorola 68000 
CPUs. They were good for their time—and still are for 
certain applications—but even Motorola acknowledges 
that it's time for a change to the PowerPC platform. 

Also interesting is that to widen its potential market in 
the mainstream of computing. Apple must surely give 
up its proprietary approach to the Mac OS. Is it too late to 
begin licensing it? Apple would have done well to have 
licensed the Mac OS years ago, when a good many man¬ 
ufacturers were clamoring to make Mac clones. Now, 
it's not so clear that other manufacturers are as eager to 
do so. 

That could change, though, and here's why. Apple 


has committed to moving its design to the PReP ( Pow¬ 
erPC Reference Platform) standard. If IBM and Apple 
succeed in evolving that standard so that any PReP-com- 
pltanl computer can run the Mac OS. the outlook for Ap¬ 
ple begins to look brighter. Because Apple already has a 
significant following of Mac developers porting their 
software to run natively on Power Macs, Apple and its op¬ 
erating system could be in the best strategic position for 
laying claim to the PowerPC systems frontier. That's 
what makes those secret talks between Apple and IBM so 
important. 

(Let's not even get into the debate about whether Pow¬ 
erPC systems will become a market force. They will. 
Count on it, take it to the bank, and tell them 1 said so.) 

Also consider what Apple is doing with component 
software. Instead of working alone to bring component- 
ware to fruition, Apple is deeply involved with Open- 
Doc. Open Doc is a non proprietary standard for compo¬ 
nent software development, and embracing an open 
technology that will be the core to developing Mac ap¬ 
plications marks a departure from Lhe old way of doing 
things at Apple. 

So why is all this so important? Simple: If Apple, one 
of the biggest computer manufacturers, succeeds, the 
whole industry might shift. Specifically, that shift would 
be away from Microsoft Windows. In reality, it would 
mean that while millions and millions of systems will 
run Windows, more and more new systems would be 
delivered with the Mac OS. Conceivably, the PowerPC 
system you buy in the future might effectively be a Mac 
with an IBM moniker. 

All this makes me recall that a woman at the Newton 
announcement last year told me she would buy anything 
Apple made because it was “such a neat company.” Well, 
emotional charge or not, Apple is entering a new era. 
Given its pioneering success in shifting platforms (re¬ 
member the Apple 117), there is good reason to believe 
that Apple will again succeed. Only time will tell, of 
course, but as the reporting by Tom R. Halfhill and Tom 
Thompson in our cover story (see page 50) suggests, it's 
difficult to find fault with the technology reasoning for 
which Apple has opted, fl 



Dennis Allen, Editor in Chief 
( dallcn@hLx.com ) 
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The success of AutoCAD has inspired 
dozens of cheap imitations. 


If yon need a CAD package but don't need all the 
sophistication of AutoCAD 9 software, don't settle for a 
cheap imitation. Get new AutoCAD LT for Window^ 
Unlike those "bargain” packages, its based on the world 
standard—AutoCAD-—and gives you features the others 
can't duplicate. Like more accurate 2D drawing tools 
for designing 

discrete parts. 3D design and layout tools 
and full support for layers and blocks. 

And drawings you can link, so changes on 
the master are automatically reflected 
in other drawings. What’s more, making 
these drawings is as easy as using a few 
simple icons and tools. But if you do find 


yourself with a question, you'll have access to on-line help 
as well as free 90-day product support. And since AutoCAD 
LT reads and writes data just like AutoCAD software, your 
work will be compatible with over a million AutoCAD users 
worldwide. Chances are your clients and colleagues are 


among them. So beware of cheap imitations. Visit your 

And one inexpensive one. Authorized 

AutoCAD Dealer or leading retail 
software store. Or, for a free demo disk, 
call 1-800-228-3601 and ask us for 
Demopack A214. Outside the U.S. and 
Canada, fax 415-491-8311. 

ill Autodesk 



©1994 Ajutonleflk, hsr-, AUlrnitric, the Autodeik ltigiJ isml AutoCAD are regltfrPHl irraJemarb of Autodesk. Inc. Windows Li jtrarientulLd'MlcxicHon CrRpra’jtkm. 
Cmnpaiiy anti product names other than Autodesk ;iu J Autodesk products arc intended to be fictitious. Any resemblance to metua] etnripatiy or product rWulbO is accidental. 








COLORADO TAPE BACKUP 


Fa the Easiest and Most 
Reliable Backup Software, 
Millions Come to Colorado. 



introducing Colorado Backup for Windows 2.0 
Tope Backup and Archival software from Colorado 
Memory Systems, the leader in tape backup solutions. 


S ince 1990, Colorado Memory Systems has shipped 
over 3 million copies of our popular Colorado 
Backup' software. Now. we bring you new 
Colorado Backup for Windows ' 2,0, which supports 
aU Colorado Tape Backup Drives from 120 MB to 
4 GB through a common, easy-to-use interface. 

* Powerful features include drag-and-drop 
simplicity, reliable background operation, 
automatic - unattended backup, disk grooming, 
broad network compatibility, a Tape library to 
help you locate lost or archived files quickly, 
file re-direction and open file handling. 

*> Explore Colorado Backup for Windows 
and the complete line of Colorado 
Tape Backup Solutions today. 
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A Division of Hewlett-Packard 

























Better Backup. 


G iven the value of your data, 

you’d better back it up. And there’s no 
better backup than Colorado Tape Backup. 
With capacities from 125 MB up to 4 GB* and 
dozens of industry awards, 
Colorado Tape Backup Solutions 
are the world’s Number 
One backup systems. 
Beyond all the 
Megabytes and 
Megahertz that you get 
out of your system, 
it’s the data in it dial’s 
ultimately your most 
valuable asset. 
Whether your data is on an 
80 MB notebook or a 4 GB server, 
you need to protect your data 
every step of the way. Colorado 
tape backup is the easiest and most 
reliable way to do it. And Colorado is 
recommended by editors, resellers and end users 
more than all other backup systems combined. 
Explore Colorado Tape Backup Solutions today 
and see what you’ve been missing. 


U 

Colorado Backup for 
Windows 2.0 supports 
all Colorado Tape 
Backup drives through 
a common, easy-to- 
use interface. 



Colorado PowerTape Server Backup 

PowerTape 4000 

* 2 GB native/up to 4 GB compressed capacity' 

* Up to 18 MB/minute backup speed 

* Includes software, dam cartridge and more 

■ Optional Cheyenne' ARCserve* for PowerTape” 

PowerTape 2400 

* 1.2 GB native/up to 2.4 GB compressed capacity* 

* Up to 18 MB/minute backup speed 

* Includes software and more 

* Optional Cheyenne" ARCserve* for PowerTape'* 

PowerTape 1100 

* QIC compatible 

* 525 MB nuLive/up to LQ5 GB compressed capacity* 

■ Up to 12 MB/minute backup speed 

* Includes software and mom 


4 M HSI in 



Colorado Jumbo Workstation Backup 

Jumbo 550 

* 170 MB native/up to 340 MB compressed capacity* (425’ tape) 

* Up to 9-3 MB/minute backup speed 

* Includes software and more 



Colorado Trakker External Parallel Port System 

Trakker 700 

* 340 MB native/up to 680 MB compressed capacity'* 

* Up to 8 MB/minute backup speed 

* Includes software, minicartridge and more 


Trakker 250 

* 125 MB native/up to 250 MB compressed capacity 

* Up to 8 MB/minute backup speed 

* Includes software and more 


* Caimiy uring ikti !■] cnrapnsann. Cajndlo may ray depending an nmpiHann rate and syitnn configmaJlrii ■* m niftt capicty | Maximum rjpitfty uimfi kng-knjilh IHOtf i mmLarntt|flc-. 
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Call for more information and FREE literature 

1 - 800 - 451-0897 

Extension 755 
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ZNOTEFLEXThe One 
Computer R>r All Or You. 
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PCMCIA card and FLEX DOCK and FL EXSHOW support two Type-1. Type-ll or Type-Ill PCMCIA card Z-NOTEFLEX ZDS and ‘Make The Connection' ate trademarks of 
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Decisions, decisions. 

Finding a notebook 
computer is simple. 
Finding one to handle all 
the things you do. isn't. 

Zenith Data Systems' 
Z-NOTEFLEX, however, 
delivers everything you 
need—high performance. 



long battery life, upgrad- 
ability and modularity- 
in a notebook that won't 
be obsolete tomorrow. 

For example, when 
you're away from the 


Z-NOTEFLEX’” 

Up to IntelDX4 ,M 100MHz 
processor 

Up to 520 MB hard drive 
16-bit business audio 
Active-matrix, color LCD 
Two Type-ll PCMCIA slots* 

FLEXSITE 

LCD video display stand 


office, remove the flop¬ 
py drive and insert a 


FLEXBAY 

Battery charging bay 
Floppy drive bay 


second battery pack 
and. wham, twice the 
computing time! 

But that's ZDS for 
you. Who else would 


FLEXDOCK 

Enhanced port replicator 
Two Type-111 PCMCIA slots' 

FLEXSHOW 

MPC2-compliant 
Double-speed CD-ROM drive 
Amplified stereo speakers 
Two Type-Ill PCMCIA slots* 


build a computer versa 
tile enough to tackle 
every part of your job? 
After all. Connected 



Computing—making computers and people 
work better together—is just what Zenith Data 
Systems is all about. Call now to learn why 
the Z-NOTEFLEX is the one computer for 
you. wherever you go. whatever you do. 


1-800-841-5881, Ext. 5158 



Make The Connection' 
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AN ASTRONOMY STUDENT tN OHIO 
' jr £. V WAR ps °RTo THE INTERNET. AN* 
" DISCOVERS a WHOLE NEw WORLD* 





AN UP-AND-COMING ARTIST IN SANTE F E WAS AMAZED 

that he could get warped for under $90. 


A MAN IN NEW ORLEANS V/AffPS Hl$ ^tNOotys 

into power windows* 



OS/2 Warp is available from IBM for $09 hy calling 1 


800 3IBM-OS2 Other prices may vary. OS# Warp consist of BpnusPak and OS/2 Version 3, OS^ logo is a Iractemark and IBM, OpefaSog Syslem/2 and 





itfAftPs p HO fO s 







New YOB* ww« His comp u TF" nd 

sa me TIME ‘ 


*4 



n»chmoR®'^dokn*t u OVERS 4SK P| ^* 
' s so EASV, HK SON t ^ t Have to **r,r. 

11-YEAH'° l ' P INSTALL 
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OS/2 are registered trademarks of the International Busmpss Macnfftes Corporation. Windows is a trademark of Microsoft Corporation. ©1994 IBM Corp. 


Introducing „ 

OS/2 WARP 

The new 32-bit. 

multitasking, 

multimedia. 

Internet-accessed, 

crash-protected, 

Wi r dows™-f ri end ly, 
easy-to-install. 
totally cool way 
to run your computer. 

Available tor 
under $90. 

OS/2 WARP 
from IBM, 

It’s here. 

See your local dealer 
today. Or, call 
1 800 3IBM-0S2. 
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Letters 


Poor Standards, Poor liming 

Your September editorial on “Plug and 
Play” is absolutely correct but about 10 
years loo late. Your belated recognition 
of the albatross of PC compatibility is iron¬ 
ic and even hypocritical, because BYTE 
was in the forefront of those magazines 
proclaiming "Industry Standards Uber 
alles" during the formative period of the 
industry. Never mind thaL such standards 
were ill-designed and deficient as a 
base from which to evolve future com¬ 
puting environments. The situation is 
somewhat equivalent to that of the 
QWERTY keyboard, widely ac¬ 
knowledged to be deficient, bui 
so deeply embedded as to be impos¬ 
sible to change. I have this recurring night 
mare that on Star Trek: The Next Gene ra¬ 
ti on m Geordi LaForge has to debug the 
difficult computer problems with a hexa¬ 
decimal dump and an x86 code card. But 
the actual immense costs of deficient em¬ 
bedded standards aren’t paid in large 
amounts ai critical times, they're paid in 
small installments every day. 

David A, Bridger 
St. Louis. MO 


Plug-and-Drive Auto Mechanics 

I'd like to back your excellent Plug and 
Play cover story (September) with an ex¬ 
ample. Last month. 1 had to upgrade a 
486/66 (w ith an attached CD-ROM drive, 
built-in SoundGrabber, and Ethernet) to 
W4W (Windows For Workgroups), After 
the pure software installation of W4W, the 
multimedia capabilities of the 486 were 
gone, as well as its ability to print through 
LPT I. After a morning's work, I discov¬ 
ered that W4W needed an IRQ (interrupt 
request), so it simply took the IRQ of the 
LPTL It also needed a DMA buffer, so it 
seized the DMA buffer of the CD-ROM 
drive...all without any warning! This in¬ 
spired me to write the following analogy, 
a Plug and Play version of an instruction 
manual for an eleeLric lop to a VW bug: 

Thank you for buying our install-it-ynur¬ 
se If electric tap for VWs, a state-of-the-art 
plug-and-drive accessory for VWs. Here 
are some installation tips: 

* If your electric antenna ceases to work, 
displace its wiring so that its wiring takes 
precedence over the electric top. 

■ If you already have an air-conditioning 
system, you 11 have to upgrade your alter- 


na tor for a more powerful model. 

■ We suggest you swap the positions of the 
alternator belt and the air-conditioning sys¬ 
tem to bring the alternator nearer to the 
crankcase and reduce wear on the crank¬ 
shaft, which has only three hearings, 

* After that, if your engine is difficult to start , 
we suggest you change the ignition advance 
by replacing the lO-microfarad capacitor 
with a 15-microfarad model. 

In the same process* you will want to re¬ 
place the jet hose of the carburetor 
with a larger one. 

* If after all these changes 
your VW doesn t start, please 
consult your nearest dealer. 
Bui we are sure that you 
w won 7 h cm >e any trot Me 

with our ptug-and- 
drive kit , 

If you had such trouble with your car, 
would you have accepted it for so long? 

Vu Tien Khang. 

Khang. Vu Ti en (s> cgi tin. cgs.fr 
Toulouse, France 


The Internet and the Promise of Information 

I enjoyed Craig Nova's commentary (Oc¬ 
tober). He writes, “1 can smell the sweet 
perfume of (information) paradise.” Alas, 
it's an illusion. There have been regular 
attempts to provide "universal access to 
information," I remember when this was 
the rallying cry in the 1970s for those 
who wanted to build the ideal MIS. in¬ 
stant answers to all management's ques¬ 
tions. In the 1980s, there were a number 
of ambitious ventures to furnish a uni¬ 
versal front end to 
different database 
services. Currently, 
w r e have the Internet 
and the promise of 
i n form at i on paredi se. 

It's not likely to hap¬ 
pen in the 1990s* be¬ 
cause data is lor the 
most part uninteresting. We want infor¬ 
mation—answers to questions that inter¬ 
est us. And that's the key to the differ¬ 
ence between data and information: 
information is data provided as a response 
to particular questions. This question of 
shifting frames of reference was the rea¬ 
son no one delivered real MIS in the 
1970s, and it will be the reason the per¬ 
fume you think you smell will prove to be 
an illusion. 

Bob Fabian, 
rfabian @ interlog.com 
Toronto, Ontario, Canada 


As with Craig Nova, I also recognized the 
Internet as a somewhat magical medium, 
like a purse that will produce a hundred 
gold pieces for every piece put in. After 
investigation, the reality seems more like a 
hefty garbage bag that needs to be carefully 
sifted through to find anything of value. 
The cliche “garbage in, garbage out” ap¬ 
plies to the Internet. As the Internet gains 
popularity, there will be more and more 
worthless information, with the occasion¬ 
al bit of gold to tempt us further in. The 
l me me i is a reflection of the people who 
contribute to it I hope that those who use it 
will he careful about what they contribute, 
so the reflection won't scare us into itri¬ 
pos i n g senseless rules and regu I at ions. 

David Miller, 
dzm @ evs d rv, com 

[ was charmed by Craig Nova's October 
commentary. People are slowly beginning 
to realize that being computer-literate and 
being just literate are not inconsistent, and 
I thank you for helping to bring that about, 
Andre Veilino, 
vellino @bnr.ca 
Ottawa . Ontario, Canada 


Strategy in Standards 

Jon Udell makes some interesting points 
in his article ”Why IBM Should License 
Win32” (September). However* I cannot 
agree with his conclusions. IBM's licensing 
of Lhe Win32 API would secure its place as 
ihe standard desktop API, Win32s support 
is not currently part of OS/2—not 
because IBM doesn't know how, 
but because IBM is delaying a 
wholesale move to the Win32 
API. If Win32 becomes the stan¬ 
dard API while ownership re¬ 
mains with Microsoft. Microsoft 
will continue to evolve it to con¬ 
form to the company's view. 
Many would like to see Microsoft transfer 
ownership of Win32 to an industry-stan¬ 
dards body, where it could continue to 
evolve, nourished by the joint efforts of 
the entire industry. Some control of the 
Win32 API may be wrested from Microsoft 
if the development of Win32 API emula¬ 
tors, such as those from Sun Microsystems, 

We want to bear from you. Address correspon¬ 
dence to Letters Editor. BYTE, One Phoenix 
Mill Lcme. Peterborough. NH 03458; or you 
can send Email via the I ate met or BIX to edi¬ 
tors @ blx.com. Letters may be edited. 
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Cool Computer Upgrades. 


POWER SUPPLIES 

■ 

MINI-TOWER CASES 

1 

OVER-TEMP .ALARMS 


“The premier power-supply maker” 

John Dvorak, PC Magazine, March 30,1993 
“The only company to go to for a power supply” 
Jerry Pournelle, Byte, April 1993 

ENERGY-SAVING UMTS 

Save juice with our economical Energy-Star power 
supplies. Fully-tested, UL/CSA/TUV approved. 

STAR 205 SUM/DESK/TOWER.S79 

ULTRA-QUIET UNITS 

Unrattle your nerves with 
an ultra-quiet Silencer 
m power supply. Appreciated 
50% by users since 1986, their 
high-efficiency fans and 
low-turbulence circuitry' 
reduce noise up to 84%! 

A must for home office or multimedia applications. 

SILENCER 205 SLIM/BABY.$99 

SILENCER 220 DESK/TOWER.S109 

SILENCER270 DESK/TOWER.S169 

HIGH-PERFORMANCE UNITS 



NOISE LEVELS (UN) 


fm 


For an easy-to-build 
system, there’s nothing 
like our economical 
Personal Mini-Tower 
enclosure. Features: small 
footprint, (3) 5-1/4” bays, 
(4) 3-1/2” bays (2 internal), 
room for 8 full cards, and 
a removable motherboard 
cage for easy assembly. 
Specs: FCC-B, 16.7”Lx 7.2”Wx 15.5”H, 161bs. 
PE RSONAL MINI-TOWER.S79 


For a professional, 
heavy-duty, USA-made 
enclosure, choose our new 
Commercial Mini-Tower. 
Features: (5) 5-1/4” bays, 
takes a baby or full-size 
motherboard, and has a 
removable drive cage for 
easy assembly. 




Don’t let PC fan failure cost 
you your system! Install our 
110 TwinAlert to detect 
overheating —before 
damage occurs. At 
HOT, you’ll 
get a loud audible 
alarm and a signal for 
optional network monitoring. And, if the computer 
is unattended and the temperature continues to 
rise to a dangerous 118°F, the TwinAlert will 
save your machine by automatically shutting-off 
its power! T he 110 TwinAlert is compact, easy 
to install, and compatible with any computer. 

110 ALERT (audible alarm only).$19 

110 TWINALERT (all features).$39 


CPU COOLERS 



Specs: FCC-B, 16.2”Lx 8.5”Wx 15.6”H, 2 libs. 

COMMERCIAL MINI-TOWER.$169 


REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to power supply Mure with the TwinPower 800 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two parallel 
Turbo-Cool 400 power 
supplies and a special 
power-management 
interface. A must for 
mission critical LANs. 

■ 800 watts peak power 

■ 100X more reliable 
than a single-unit 

■ load-sharing design 

■ hot-swap capability 

TMN-POYVER800... 

TWIN-POYVER 900.$995 

OPTIONAL MONSTER CASE.$795 



ISO* 

160' 

140“ 

120* 

10O* 


CPU TEMP | F) 

mt 


Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You’ll get 50%-100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-capacity cooling fan, 

UUCSA/TUV, a 3-year warranty for 300/400 
models, and a 5-year warranty for the 450! Ideal 
for high-end workstations and network file servers. 

TURBO-COOL 300 SLIM/BABY.$149 

TURBO-COOL 300 DESK/TOWER $179 

TURBO-COOL 400 DESK/TOWER.$219 

TURBO-COOL 450DESK/TOWER.$329 

PC POWER E COOUKB,, 

5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 * (800) 722-6555 • Fax (619)931-6988 

We accept Visa, MC, COD, or PO on approved credit. Warranty period: 5-years for TwinPower and Turbo-Cool 450.3-years for Turbo-Cool (except 450). 2-years for all others (except 110 Alert). 

Hours: 7 a.m. - 5 pjn. (PT) Mon. - Fri. Silencer. Turbo-Cool, TwinPower, CPU-Cool, PentaCool, and 110 Alert are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1994 PC Power & Cooling, Inc. 
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Optional all steel, US-made 

Monster Case features 

(IS) 5-1/4" 1ms, space for 2 MBs. 


.$795 


It’s a fact. 486 chips run hot, often exceeding 185°F! 
Now, you can cool your 486 to a safe 85°-95°F with 
our popular CPU-Cool. Consists of a long-life 
ball-bearing mini-fan inside a die-cast heat sink 
that easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 

■ cools CPU 70°-100°F 

■ prevents system errors 

■ adds years to CPU life 

■ thinner, quieter, and 
better-built than cheap 
imported imitations. 

■ safe, simple installation 

CPU-COOL (486s). $24 

PENTACOOL-54(90/100 PENTIUMs).... $24 
PENTACOOL (60/66 PENTIUMs). $29 


WITHOUT 

CPUCOOl 


WITH 

CPUCOOL 
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IT’S LIKE YOUR FAVI 
JUST CAME BAN 






an 


Really, the way the 
Microsoft' Natural 
Keyboard" fits you, it 
would be more accu¬ 
rate to ask 
try it on 
to try it 
What 

have here is a 
entirely new 
of keyboard - a 
design that fits you 
like your 

most comfortable 
clothes. And promotes 
a more natural posture for com¬ 
fortable computing. 

But there’s much more to say 
about this keyboard. After all, it’s 
the result of ex¬ 
tensive ergonomic 
and usability research. 

We started by watching how 
people work, taking note of their 


natural body positions. How they 
type. And how they use Windows" 
Our findings, to be honest, 
were incredibly enlightening. 

We discovered there’s 
a lot of room 
for improve¬ 
ment in the 


standard typewriter-keyboard. And 
that it could fit todays computer 

I 

environment better than 
it currently does, 
iteno* So we proceeded with a 
redesign. The result? A responsibly 
designed, split-keypad, gently 


© 1994 Microsoft Corporation. All rights reserved For information only: In the 50 United States, call (#)0> 426-940(1. in Canada, call (800) 56.V9048. Outside the U.S. and Canada, call your local Microsoft subsidiary or (206) 9.36-8661. Customers who 
Microsoft Corporation. 








HTE PAIR OF JEANS 
AS A KEYBOARD. 





fftcrosc*- 


The Microsoft Natural Keyboard fits you, 
not the other way around. 

forearm. Which then helps to relax 
the shoulder. All of which makes 
for a more natural typing position. 

And then we priced the Natural 
Keyboard to fit your budget just as 
well as it fits your hands. 

But we simply couldn’t stop 


there. So we gave the keys a 
nice, soft touch and feel. 
What’s more, new 
keys and software 
simplify access to 
the Windows 
operating 
system. Like 
J three new 
Windows function 
keys, a simple keyboard manager 
and mouse cursor accelerators. 

Suffice it to say, it’s like nothing 
you’ve ever gotten your hands on. 

To experience the Microsoft 
Natural Keyboard for yourself, sim¬ 
ply pay a visit to your 
local computer retailer. 

And slip one on. You worn 

Fxbtwton 

believe how comfortable it feels. 

And you won’t even have to 
wait for a dressing room. 


Microsoft 


sloping keyboard 
that fits more closely to the natural 
positions of your hands and wrists. 
And one that is more comfortable, 
if a bit odd-looking. 

With this innovative new 
design, we were able to en¬ 
courage a straighter 
positioning of the wrist. 

Which helps to relax the 


ofhtaring can reach Microsoft text telephone CTT/TDD1 services at (800) 892-5234 in the United States or (905) 568-9641 in Canada. Microsoft and the Windows logo ate registered trademarks and Natural Keyboard and Windows are trademarks of 











Letters 


is successful. Then there will be two routes 
to Win32, license the real thing from Mi¬ 
crosoft or the emulation technology. 

IBM has a strategic interest in many of 
the new microkernel-based operating sys¬ 
tems and RISC-based processors. The suc¬ 
cess of any of these will have 
an impact on the relative value 
of the Win32 API. Now is hard¬ 
ly the time for IBM to yield to¬ 
tal control of the desktop to Mi¬ 
crosoft. 

Steve B re win 
Winchester, Hampshire, U.K. 

In the three years that I have 
been buying BYTE, never have 
l seen such utter nonsense as 
Jon Udell's commentary (September). He 
assumes that Win32 is going to be an in¬ 
stant success with the release of Windows 
95, just because Win 16 has such an enor¬ 
mous user base. But this didn't happen 
with Windows NT, and Windows 95 is re¬ 
portedly not nearly as good as OS/2. Mi¬ 
crosoft has even stated its intention to not 
multithread the first entries in the Win32 
market. The fact is that there are more PM 
(Presentation Manager) applications than 
there are Win32 applications. 

Udell still doesn’t seem to realize that 
ihe Windows support in OS/2 is a stop¬ 
gap measure to let people keep using their 
software. When their old software is writ¬ 
ten off, there's no reason to buy a Win32 
application over a PM application. 

Iliya Vaes, 
ivnes@ib.ns.nl 
Utrecht, The Netherlands 


Software Tools for Embedded Processors 

I was interested in your article comparing 
families of embedded microprocessors 
(“Processors Proliferate,” September). De¬ 
spite the vast differences in internal archi¬ 
tecture between each family, the required 
external functionality of ports, timers, 
RAM, and program memory area are sim¬ 
ilar. The introduction of high-level lan¬ 
guage tools for these embedded micro¬ 
processors has let designers develop 
products that can use any one of the three 
families. This technology has reduced the 
concerns of availability and second source 
for silicon. Byte Craft has been developing 
software tools for these processor fami¬ 
lies for several years. 

Walter Banks. 

President, Byte Craft, Ltd. 

Waterloo, Ontario, Canada 


Computer Telephony 

I really enjoyed Jon Udell’s article “Com¬ 
puter Telephony” (July). However, based 
on my experience, I think it is about 50 
years ahead of its time. 1 have been trying to 
locate a hard ware/software combination 
that will cause a screen pop-up 
identifying which line is ringing 
on our phones. This is necessary 
to assist a blind employee In an¬ 
swering our 30 discrete-line 
phones. The advice I received 
front an AT&T GIS technician 
was to install an ISDN board in 
the computer. I contacted about 
45 computer vendors, none of 
whom had any idea what an 
ISDN board was, I tried working 
with Ameritech, but its solution would have 
cost $210,000, way outside our price range. 
A call to Northern Telecom was equally 
unproductive. Do you have any sources that 
may help me Finally resolve this problem? 

Bruce L. Brown, 
brubro @ aoicom. 

I hope it '.v no! 50 years ahead of our 
time! Anyway, / sympathize with your 
problem and with your frustrating en¬ 
counters thus far. I don V have an aits we r 
at the tip of my tongue, hut maybe ou r 
readers will see this and respond. 

—L Udell 

IBM was noticeably absent from your July 
cover story on computer telephony, even 
though the company has over 40 percent of 
the market share in this arena. Customers 


have told us that our CTI (computer tele¬ 
phony integrated) products, CallPath and 
DireclTalk, have helped them greatly im¬ 
prove customer service and reduce their 
costs of doing business. Also, analysts have 
told us that our CTI and interactive voice- 
response solutions are unmatched by any 
other vendor in this marketplace. Not in¬ 
cluding IBM in this article is like leaving 
out General Motors when discussing cars. 

Stephen S. Cawn, 
Marketing Manager, CallPath, IBM 
Research Triangle Park, NC 


FIXES 

In the review “Due Recognition for OCR” 
(October), we did not enable the enhanced 
fax recognition feature for Xerox Text- 
bridge 2.0. With the feature enabled. 
Text bridge achieved an 86 percent recog¬ 
nition rate on our fax test* tip from 78 per¬ 
cent. In fact, by adjusting the scanner’s 
brightness (we ran all tests with the scan¬ 
ner’s default settings), the fax score rose to 
% percent accuracy. 

In the July software roundup “Network 
Management Systems,” Frye Utilities, 
LANDcsk Manager, LANLord, and Bright- 
work Utilities support HP’s Open View. 

In our August issue (page 48), the phone 
number listed for Kurzweil Applied Intel¬ 
ligence is actually the company’s fax num¬ 
ber. The correct phone number is (617) 
893-5151, ■ 


COMING UP IN JANUARY 


* PRESENTATION GRAPHICS PROGRAMS 

An excellent presentation leads to an excellent first impression. We test the major pre¬ 
sentation packages for Windows, del ving into the sophistication of their charts, sound, 
video, and animation, as well as the degree of user interaction. 

- 62 MONITORS 

Using both hardware and software test equipment, we evaluate a mix of J7- t 20-, and 
21-inch monitors to discover which have the sharpest, clearest, and consistent displays 
with the most sensible controls. 

- SOLUTIONS FOCUS: A CUSTOMIZED PORTABLE 

Apple is repositioning the Newton as a hand-held device for vertical market applica¬ 
tions, One of the first examples is a joint development wiLh the Dracon division of 
Harris to create mggedized terminals for phone-repair technicians. Read how and why 
Dracon chose the Newton, and how the device has been retrofitted for this use, 

* AWARDS OF EXCELLENCE 

Aher a year of hands-on experience, BYTE editors choose the products they like best. 

* QUADRUPLE-SPEED CD-ROM DRI VES 

Arc the advantages of a faster CD-ROM drive worth the price? We'll compare manu¬ 
facturers" claims wiUi real-wo rid results. 
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COREL DRAW! 


The Award Winning 
Graphics and Publishing Team! 


CD-ROM a 3.y disks 


Hot News! 
CorelDRAW4 wins 
Editor 1 * Choice and 
Usability Award. 

PC Magazine, UK 
July 1994 


Ideal Entry-Level Graphics 
CorelDRAW 3 is so easy to use! With precision 
type control, amazing special effects and powerful 
illustration tools, CorelDRAW 3 is the ideal entry-level 
graphics package. CorelDRAW 3 includes CorelCHART, 
Corel PHOTO-PAINT, CorelSHOW, CorelTRACE 
and Corel MOSAIC. 


• 250 Fonts # 14,000 Clipart 

Image* b Symbol* 


Complete Graphics Publishing Solution 
CorelDRAW S combines the graphics power of 
CorelDRAW and the advanced publishing capabilities 
of Corel VENTURA 5 within an integrated user interface. 
CorelDRAW 5 has all the modules of CorelDRAW 4 plus 
a revolutionary color management system, major gains In 
speed and performance, and hundreds of improvements. 

t 825 Fonts • 22,000 Clipart 

Images It Symbol* 


Powerhouse Graphics 
CorelDRAW 4 is the complete graphics solution. 
With all the power and modules of CorelDRAW 3, 
CorelDRAW 4 also includes dozens of new artistic and 
technical enhancements, an object-orientated animation 
module, OCR capabilities and multi-page layout, 

• 750 Font* • 18,000 Clipart 

Images fe Symbols 


COMPUSA 

^ Visit any of our stores 

TH£ COMPUTER SUPERSTORE . 

1-800-C0MPUSA 

1-800-266-7872 

or call our nationwide 
toll-free number. 


* USS plus appliCdDiE taxes. 

Circle 81 on Inquiry Cord. 

Enter the Corel $ 2 , 000,090 World Design Contes to rid win! 
(September to March} To receive a (axed copy of the contest 
rules end an entry form please calk 1 - 019 - 720-0826 e*L 3 Q 80 t 
Document rtMODd. To leave a message please call: 
1 - 613 - 728-0820 esrt 81609 . 


CcOREL 

1 - 613 - 728-3733 


















Sharing documents electronically 
presents a jungle of obstacles. 


People in your 
workgroup use different 
computing platforms* 


Not everyone has 
the same applications 
to open files* 


Users have different fonts 
installed on their systems. 


Sticky notes and 
highlighter pens work 
on paper - not on 
electronic documents* 













Fortunately, there’s Envoy. 
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Envoy "clears the way through the 
jungle of electronic publishing. 

Sharing documents electronically is 
faster and more productive than using 
paper. But there are a lot of obstacles, 
too. What starts out as a clear path to 
electronic collaboration can turn into a 
jungle of incompatible platforms, miss¬ 
ing applications and font conflicts- 
making your document easy prey. 



Envoy portable dinumenfi 
can include both vector and 
bitmapped graphics 


Highlight 
important text 
with different 
colored markers. 


Envoy preserves typefaces and line breaks, even on systems with different fonts 

Cut through these obstacles with 
Envoy, an exciting new product that 
lets you view, annotate, manipulate 
and distribute documents in an appli¬ 
cation-independent environment. 

Send your document to others, 
even if they don’t have the same 
applications you have. 

Use any of your current Windows or 
Macintosh applications to create a 
document. Include fonts, graphics, 


colors and other features as you wish. 
Then put your document into the 
Envoy format-which is as easy as 
printing. Now you can send the docu¬ 
ment to anyone, even if* they don’t 
have Envoy, and they can view it just 
as you created it. 

Better workgroup collaboration. 

Not only can others view your Envoy 
document, but they can give elec¬ 
tronic feedback as well. 
Envoy offers the most complete 
set of annotation tools of any 
product in its class. Electronic 
sticky notes and highlighter 
pens make adding comments 
easy and familiar. You can even 
import annotations from other 
Envoy documents, as well as 
sound and video. 

Envoy makes any 
document an easy read. 

Whether your document is 
simple or complex. Envoy 
allows anyone to find what 
they need without a lot of 
effort. Hypertext links and book¬ 
marks make it easy for users to jump 
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to important pages of a 
document. Best of all. 
Envoy files are compact— 
often half the size of those 
Look for the Enwy created with other tech- 

logoon products . 

incorporating nologies. That means 
Envoy technology y QU WOr ft have tO WOITy 

about taking up valuable space on 
LAN servers, CD-ROMs and floppy 
disks. You’ll cut transmission time 
and costs, too. 

Discover the perfect way to 
view any document and 
collaborate electronically. 

Envoy lets any individual or organiza¬ 
tion save time and money sending 
electronic documents that otherwise 
would have to be printed on paper. 

And because Envoy is integrated with 
all other products in the PerfectOffice 
r _ suite, the possibili- 

demonstration disk ties for Workgroup 
(800)526-3836 productivity are 

endless. For a free Windows or 
Macintosh demonstration disk, com¬ 
plete with an electronic brochure, call 
(800) 526-3856. You’ll be amazed at 
how leading-edge technology like this 
can help you get through the jungle of 
sharing documents electronically. 


| Envoy ^ PerfectOffice 
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fectOffice -«/ 
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News&Views 


MOBILE COMPUTING 

New Products Help Road 
Warriors Stay in Touch 

A new group of communications products seek to improve the efficiency of 
telecommuters and mobile workers 


DAVE ANDREWS 


] 24 Out | 


W hether it's voice-mail tag, busy fax machines, or E-mail 
overload, telecommuters and mobile workers must over¬ 
come many hurdles when trying to stay in touch with the main of¬ 
fice. Telecommuting professionals must respond quickly to crit¬ 
ical business communications or risk lost opportunities. A new 
wave of products—some complement existing messaging lech- 
nologics such as E-mail and voice mail, and others ambitiously 
exploit emerging technologies, like voice recognition—can make 
it easier for the corporate road warrior to keep updated. 

One such product, called 
the Wildfire Electronic As¬ 
sistant, uses speech recog¬ 
nition to translate spoken 
commands into a series of 
contact management tasks 
that help you connect to key 
people. Instead of making 
a series of calls from a hotel 
or cellular phone, you dial 
into the Wildfire server. In a 
single session, you can 
screen and route calls, dial 
out to several contacts by 
saying a name or phone 
number, return a call im¬ 
mediately after reviewing a 
message, and schedule reminders and follow-up calls. 

Wildfire lets you assign priority levels to contacts so that only 
important phone calls are forwarded to your phone. If you need 
to speak to an important client whose voice pattern is in the pro¬ 
gram's database, you can tell Wildfire to forward that caller to 
your cellular phone when it recognizes that person's voice. If a 
caller's voice isn't in the database, Wildfire can prompt the cus¬ 
tomer to enter a phone number to verify his or her identity. When 
you are in a Wildfire session, the program will also whisper the 
name of an incoming caller, letting you accept die call and put 
your current call on hold or have Wildfire take a message. The sys¬ 


tem can also act as a virtual 
hallway. You can ask, "'Who 
else is around?," and Wildfire 
w ill provide a list of your col¬ 
leagues currently in a session. 
If you like, you can initiate a 
call to one of Lhcm. 

Wildfire is not meant for the 
casual phone user. The system 
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consists of intelligent commu¬ 
nications software running on a 
Pentium-class computer, an 
embedded version of Unix Sys¬ 
tem V release 4.0, and an ob¬ 
ject database from Object De¬ 
sign (Burlington, MA, (617) 
674-5000), Slated to ship in the 
first quarter of 1995, the pro¬ 
gram requires a T1 line. Prices 
start at $46,850 for a four-port 


system that handles 12 to 24 
users. Developers at Wildfire 
Communications (Lexington, 
MA, (617) 674-1590) say fu¬ 
ture plans for the product in¬ 
clude integration with PDAs 
(personal digital assistants). 
E-mail, and faxing. For now. 
Wildfire notifies you of recent 
messages via an alphanumeric 
pager and lets you call and in¬ 
teract with your non-Wild fire 
voice mail via the traditional 
Touch-Tone navigation. 

Wildfire's reliance on emerg¬ 
ing voice-recognition and ob¬ 
ject-database technologies 
makes it a new type of com¬ 
munications product, analysts 
say. “They’ve taken a quan¬ 
tum leap forward/ 1 says Jim 
Burton, an analyst for C-T Link 
(Boston, MA), a computer- 
lelephone integration consult¬ 
ing firm for vendors. “When I 
look into the future, l see 
[Wildfire] as the way people 
communicate/' Burton adds 
that the key to the company's 
success will be the accuracy of 
the voice recognition, includ¬ 
ing its performance over cel¬ 
lular phone calls. 

More evolutionary is the 
MSX system from Priority Call 
Management (Wilmington, 
MA, (508) 658-4400), Think 
of MSX as an off-premise ex¬ 
tension on steroids. MSX is an 
intelligent switching system 
that integrates with your orga¬ 
nization's existing phone and 
data networks. It provides ser¬ 
vices where a person rather 
than a dumb extension sitting 
on a PBX is the destination for 
voice communications. MSX 
delivers flexible call comple¬ 
tion and management to an in¬ 
dividual, regardless of a per¬ 
son's location, as long as he or 
she has a Touch-Tone phone. 
From any remote location, you 
can answer, screen, and transfer 
phone calls. 

The MSX system seamless¬ 
ly routes phone calls over cel¬ 
lular, wireless (i.e„ pagers), and 
wired devices, MSX supports 
call screening and also lets you 
receive faxes directly at your 
regular business phone num¬ 
ber. MSX stores the fax, and 
the next time you call in, the 
system informs you of the fax 
and lets you print it at a remote 
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device. "'Unless iheir workers 
can work from their homes as 
if they were at their desktop, 
companies will he reluctant to 
promote telecommuting,’ * says 
Andrew Dale, vice president 
of marketing at PCM. “MSX 
delivers to any Touch-Tone 
phone the enhanced features 
that you normally get only 
from proprietary phones that 
work with your PBX,*’ Dale 
says future versions of the 
product will offer tighter inte¬ 
gration to LANs and will sup* 
port voice recognition. The 
pricing for MSX starts at 
$60,000. 

Both MSX and Wildfire fo¬ 
cus on maximizing the effec¬ 
tiveness of your voice com¬ 
munications but don't currently 
integrate with the types of elec¬ 
tronic communications (e.g.. 
E-mail) that fly across a typical 
company LAN. Companies 
like 3Com and Shiva have de¬ 
veloped remote-node solutions 
that allow a mobile worker to 
use a modem-equipped PC to 
dial into and use the LAN’s re¬ 
sources. Air Access 2.0, which 
is re mote-LAN-node software 
from AirSoft (Cupertino, CA, 
(408) 777-7500), uses a highly 
optimized TCP/IP-like trans¬ 
port-level protocol along with 
caching to minimize the traf¬ 
fic across standard phone lines. 

MobileWare (Dallas, TX, 
(214) 952-1200) takes a differ¬ 
ent approach to LAN access. 
The company's namesake soft¬ 
ware lets mobile users connect 
to LANs via a modem over 
wireless or standard phone 
lines. You can use it to send 
and receive E-mail, faxes, files, 
and printed documents between 
your notebook PC and the serv¬ 
er in a single phone call. 

MobileWare is sold in five-, 
5G-, and 250-user packages. 
The price, $279 per user, in¬ 
cludes the necessary Mobile- 
Ware server components for 
NetWare, Windows client soft¬ 
ware, and cc:Mail client post 
office licenses (the company 
says it will support Microsoft 
Mail in 1995), MobileWare in¬ 
tegrates with existing cc:Mail 
gateways, includes system ad¬ 
ministration, and supports 
DES. However, MobileWare 
currently does not integrate 


with Lotus Notes or support 
cellular networks such as Ardis 
or RAM Mobile Data. 

With MobileWare, one call 
from Windows client software 
can spawn multiple communi¬ 
cations tasks that the server can 
execute when you’re discon¬ 
nected, including multiple fax 
distribution, remote printing, 
file transfer, and mail ex¬ 


change, It thus saves time and 
reduces long-distance phone 
charges. If you’re disconnected 
during a transmission, Mobile- 
Ware reestablishes the con¬ 
nection from the point the drop 
occurred, without losing data. 

The products mentioned 
here address different commu¬ 
nications needs, but they all ex¬ 
tend users' mobility options be¬ 


yond simple voice mail, says 
Andrew' Seybold, editor in 
chief of Outlook on Mobile 
Computing (Brookdale, CA): 
“Today when people leave the 
office, they leave ihree quar¬ 
ters of their communications 
behind them. Many people rely 
only on voice mail, but mes¬ 
sages come by fax. E-mail, and 
voice mail."' 


P DAS 


Sony Releases Magic Cap Device 


T he latest entrant in the quest for Lhe killer 
PDA (personal digital assistant) is Sony’s 
Magic Link PIC-1000. It offers a break from 
traditional computing and ushers in a new era 
of mobile communications. This is the first 
available device based on General Magic's 
Magic Cap operating system and Telescript 
communications software. Magic Link (5995) 
was introduced this fall on the same day that 
AT&T publicly activated its PersouaLink Ser¬ 
vices ($9.95 per month), the first WAN service 
designed around intelligent mobile agents (see 
“The Network with Smarts,” October BYTE). 

You interact with Magic Link by writing 
on its touch-sensitive screen using a plastic 
stylus. Unlike Apple’s Newton MessagcPad, 
Magic Link doesn’t use handwriting recogni¬ 
tion: if you want to enter text, you tap on the 
pop-up image of a keyboard. 

Based on tests of the device, the lack of a 
keyboard isn’t an impediment. This is because 
Magic Link is primarily a communications 
device. Its intended applications are paging, 
voice calls, faxing, light E-mail, simple fi¬ 
nancial work, and on-line browsing and shop¬ 
ping. The tap-and-drag GUI reduces demand 
for typing, and the on-screen pop-up keyboard 
is effective for entering text, 

I found the Magic Cap interface easy to 
use. and I especially liked its audible feed¬ 
back. Magic Cap eliminates conventional com¬ 
puter concepts (e.g., separate files and appli- 


Magic Link Highlights 


• Built-in senal and 38.4-Kbps infrared ports tncrvIRDA) 

• 240frbps data/9600 bps fax send modem 

• RJ-11 jack, phone/microplione/speaker 

• Optional PCMCIA pager card receives Skylel pages and 
forwarded PersonaUnk E-mail 

• Weighs 1:2 pounds (550 grams) 

• U p to 10 hours of battery life 

• Six AAA batteries or a rechargeable llthiurrrion battery pack 

• No handwriting recognition 

• 16-MH i Motorola - Dragon" 68349 CPU 

• 4‘MB ROM holds built-in PenCeli spreadsheet. Pocket Quicken, 
spelling checker. PersonaLink, and A0L access software 

• 1 MB of RAM workspace (expandable to 2 MB with optional 
PCMCIA SRAM card} 



cations), sub¬ 
stituting an ob¬ 
ject-oriented 
model similar 
to PenPoint or 
the Newton 
operating sys¬ 
tem. 1 found 
the pop-up er¬ 
ror messages 
and information boxes infonnative. The com¬ 
bination of Magic Link and PersonaLink’s 
agents made E-mail a new experience. 

But Magic Link is not without its draw¬ 
backs. The device is somewhat underpow¬ 
ered. Multitasking performance is sluggish, 
the 2400-bps modem is too slow, and the non- 
backlit LCD screen can be hard to read. 

Most troublesome is the lack of built-in ter¬ 
minal-emulation or general communications 
software. Magic Link is richly endowed with 
communications features (see the summary 
box), but out of the box, it connects only to 
PersonaLink or America Online. Sony says 
third-party providers will offer ASCII termi¬ 
nal-emulation packages for Magic Link, but 
for almost $ I 000, I'd prefer it to be built in. 

The missing terminal emulation highlights 
the conceptual quandary of Magic Link and 
Motorola's Envoy, another Magic Cap device 
that was introduced earlier but has not yet 
been released. These devices target consumers 
and nontechnical users, yet they’re priced at 
a point that 1 s more acceptable to business 
users. To break from the past, the devices 
sport new user interfaces and architectures, 
but they don't support standard business 
applications like desktop software or con¬ 
ventional on-line or WAN services. This 
makes the purchase decision more difficult 
for a mobile executive. Magic Link is the 
most usable pen-based PDA yet, though its 
full value unfolds only when used with Per¬ 
sonaLink. As successful a design as it is, I 
still don't believe it represents the final 
word in portable communicators. 

—Andy Reinhardt 
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In color. 

In no time. 

The speedy new 

HP Color LaserJet. 

You've already taken the first step 
into color printing. And it’s really 
made a difference in your users’ 
work. But as demand forcolorhas 
grown, you’ve noticed that what they 
need is more speed. 

Now, with Hewlett-Packard’s latest 
innovation, you can take the next 
step. The new Color LaserJet printer. 
It keeps pace with the workload by 
delivering up to 2 sharp, colorful 
pages every minute. Or 10 black 
& white pages. Now r , multiple copies 
of reports and proposals can easily 
be done in color. Merged text and 


graphics documents are laser 
sharp. On plain paper. And printed 
permanently. 

To make color easier to use. the 
Color LaserJet offers ColorSmart. 
For compatibility, there's enhanced 
HP PCL 5 and optional genuine 
Adobe" PostScript" Level 2 software. 
Add an optional industry-leading HP 
JetDirect card and you’ve got a color 
laser printer that works seamlessly 
on virtually any network. 

As you’d expect, this move up to 
laser color comes with HP’s renowned 
commitment to service and support. 
For more information or a sample 
from the fast new' Color LaserJet, 
call 1-800-821-8440, Ext. 8574.* 

You do your job. Well do ours. 

HP LaserJet Printers 

Tfip% HEWLETT* 
mL'HM PACKARD 





News & Views 


LAN MANAGEMENT 

Network Management Gets Physical 



With NHC's Wireman and switching hardware, you can accomplish many physical-network management tasks from your PC 
instead of sending a technician to the wire closet. 


T he term LAN management 
can refer to a myriad of 
tasks, ranging from the man¬ 
agement of such devices as 
bridges or hubs on a network 
to managing servers, PCs, and 
software. However, one key el¬ 
ement that people often neglect 
is the management of the phys¬ 
ical network, including mun¬ 
dane but critical elements like 
cabling, connectors, and face¬ 
plates. 

Network downtime costs 
U.S. companies $3.8 billion an¬ 
nually. Cabling and other phys¬ 
ical-network problems account 
for half that cost says Walt 
Dymek, associate analyst of 
network management systems 
at Datapro Information Ser¬ 
vices Group (Delran, NJ), a re¬ 
search and consulting firm. 
However, most LAN manage¬ 
ment packages help adminis¬ 
trators manage the logical net¬ 
work, not the physical network. 
On the other hand, packages 
like Cable System Manager 
from Apsylog (Palo Alto, CA, 
(800) 275-2779), which offer 
cable management, typically 
ignore logical-network man¬ 
agement. Thus, the best an ad¬ 
ministrator could do was to 
have two separate systems: one 
for logical-network manage¬ 
ment and one for physical-net- 
work management. 

The lack of products that in¬ 
tegrate physical- and logical- 
network management translates 
to lost synergies for network 
administrators. For example, 
one of the most time-consum¬ 
ing and repetitive tasks a LAN 
administrator has to perform is 
handling user moves, additions, 
and changes. When a user 
moves from one desk to an¬ 
other, someone usually has to 
go to a wiring closet and phys¬ 
ically move the wire from one 
hole to another in a punch- 
down block. Without a way to 


associate the physical wire seg¬ 
ments and holes in the punch- 
down block with logical net¬ 
work elements (e.g., the wire 
to Fred's desk), this task can 
eat up time. 

To make management eas¬ 
ier, NHC Communications 
(Mount Royal, Quebec, Cana¬ 
da, (514) 735-2741) developed 
Wircman, a low-cost (prices 
start at $495) SNMP program 
that also manages the physical 
network. With Wircman, a 
LAN administrator can build a 
database of network elemenLs 
and SNMP devices. The data¬ 
base stores inventory, war¬ 
ranty, and service histories for 
items like faceplates, cable seg¬ 
ments, hubs, PCs, and any 
SNMP device on the network. 

The information in the Wire- 
man database can help reduce 
the time required to perform 
routine tasks. Using the exam¬ 


ple of moving a person to a 
new h desk, information in Wine- 
man's database can indicate 
which hub port, wire segment, 
and faceplate are associated 
with the person’s new location. 
The program can also send an 
SNMP command to the hub to 
activate the new port. 

More time can he saved if 
Wireman is used with NHC’s 
Switch Ex and Shared, which 
are physical switching prod¬ 
ucts. You can “move" a user 
by simply tagging his or her 
PC on the Windows manage¬ 
ment screen, dragging the icon 
of the PC to its new location 
on a diagram of the neiwork, 
and dropping it into place. 
Wire man then sends a com¬ 
mand to the switching equip¬ 
ment, and the wire connection 
is made automatically. 

Like higher-end manage¬ 
ment packages, such as Hew¬ 


lett-Packard’s OpenView for 
Windows, Wircman can act on 
information from SNMP MIBs 
(Management Information 
Bases). For example, you can 
set thresholds on traffic tlow 
through a hub port and receive 
alarms when conditions exceed 
the set value, integrated Wire- 
man for Windows’ price is 
roughly one-fifth the cost of 
other PC-based, higher-level 
man agement p I at form s. 

Wircman is part of a grow¬ 
ing trend to link physical- and 
logical-network management. 
For example, bicad ( Anaheim, 
CA, (714) 533-8910), devel¬ 
oper of Command, a physical- 
network management system, 
and NetLabs (Los Altos, CA, 
(415) 961-9500), which sells 
Asset Manager, a network asset 
management program, say they 
will integrate their products in 
1995. —Salvatore Salamone 
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Watcom C/C++10.0 


ACCBMTt 

Your C and C++ 
Application Development 





The new Watcom C/C++ 10.0 
development system simplifies and acceler¬ 
ates development of high-performance, 
multi-platform 16- and 32-bit applications, 

Watcom C/C++ 10,0 delivers productivity 
and performance, combining our state-of- 
the-art compiler technology with a new, 
integrated development environment 
(IDE) and comprehensive set of tools. 

New Integrated Development 
Environment and Tools The new ide is 

built to simplify the complexities of real-world 
application development and make it easy to exploit 
the high-performance, multi-platform power of 
Watcom C/C++ 10.0. In a single “project" you can 
build multiple EXEs, DLLs, and LIBs, targeting 
several different platforms. The IDE simplifies each 
stage of development from compiling and linking to 
debugging and performance tuning. The package 
includes versions of the IDE and tools for all three host 
platforms (Windows 3,x. OS/2 2.x and Windows NT), 


, ...ultiple Platforms in a Single 

Jr Package Watcom C/C++ lO.O supports 
" development of applications targeting an 
incredible array of platforms; DOS, Windows 
3.x, OS/2 Lx, 32-bit DOS (includes royalty-free 
DOS extender), OS/2 2.x, Windows NT, Win32s, 
E-bit Windows 3,x and Novell NLMs. To 
maximize the potential on individual 
platforms, Watcom C/C++ 10.0 extends the 
capabilities of the core, multi-platform toolset 
s with platform-specific tools, SDKs and libraries. 
This extensive support is amplified by the cross- 
r platform capabilities of the IDE and tools, which enable 
building applications for a wide range of target 
environments from any of the host systems. 

The Best Optimization Technology watcom C/C++ io.o 

combines both 16- and 32-bit compilers in a single package, providing 
with the industry-leading optimizing compiler team. PC Magazine 
ted performance of industry standard C and C++ compilers and said: 
f “the fastest executables created during testing came from Watcom C/C++" 2 , 
Version 9.5, while the 16-bit version of the same compiler produced the smallest 
executables” 1 . Now, with Watcom C/C++10.0, this competitive advantage is 
delivered with our easy-to-use development environment and tools. 

Watcom C/C++10.0 delivers all this in a single package! 


Watcom C/C++ 10,0 includes a source editor with syntax 
highlighting, a suite of resource editors ; testing and 
monitoring tools for Windows 3.x and NT development. 


* Mew integrated development environment 
hosted on Windows, OS/2 and Windows NT 

* Comprehensive suite ot multi-platform 
development tools including debugger, 
browser, profiler and more 

* Professional source editor, resource editors, 
testing and monitoring tools hosted on 
Windows and Windows Ml 

* Target Platforms include: 

16-bil: DOS * Windows 3.x * OS/2 1 .x 
32-bil: Extended DOS • Windows MT 

* Win32s-OS/2 2.x -32-bit 

Windows 3.x * Novell NLM 

* AutoCAD ADS/ADl 

Suggested Retail Price: 

Watcom C/C++10.0 CD-ROM Edition * 

(CD-ROM with on-tine documentation) §350 

Watcom C/C++10.0 

{CD-ROM with printed documentation ) 

Upgrades: 

(for owners of Watcom C/C++ 32 or Watcom C/C++ ?ff v9.5\ 

Watcom C/C++10.0 *. JA , 

CD-ROM Upgrade Edition 5149 


Both 16-bit and 32-bit compilers for C and C++, 
the industry's best code optimizer, faster compile 
times with pre-compiled headers, C++ supports 
templates, exception handling and the Microsoft 
Foundation Class library (MFC) 

Licensed components from: 

• Microsoft Windows 3.1 SDK 

* Microsoft Windows MT SDK 

* Novell NLM SDK v4.Q 

•IBM OS/2 Toolkit V2.1 

• Microsoft MFC Glass library 
Includes Rational System s D0S/4GW 32-bit 
DOS extender with royalty-free distribution 
Significantly expanded and revised 
on-line documentation 
And morel 


The advanced mufti-platform debugger accelerates the 
development cycle by Increasing the bandwidth between 
you and your apptication. 


Find it At CompUSA and Egghead or call 

1 - 800 - 265-4555 


Watcom 

A Powersoft Company 


Walcom International 415 Ptilihp Street, Waterloo. Ontario. Canada N2L 3X2 Telephone (519) 886-370Q Fax (519) 747-4971 

J Price In US dollars, Does not include freight and taxes where applicable Authored dealers may sell Tor less Watcom and the Uflhtntaf) Device are trademarks oi Watcom International Corp. DOSMG te a iratumark ol national Systems Inc. Ulher 
trademarks are properties Dt their respective owners. ©Copynghl 1994 Watcom Inlernatianal Corp. ’PC Magazine. March 29. 1994 
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I here are three types of computer us- 

1 ers: those who have lost data due to a 
power problem, those who are going to, and 
those who ha ve protected themsel ves against 
the inevitable surge, blackout or brownout 
with the most reliable UPS they can buy; 
Back-UPS by APC. In fact, editors and users 
alike agree that if your system demands 
absol uce reliability, you can depend on APC 
Back-UPS. 

According to a study by Bell Labs, 
undervoltages represent the overwhelming 
majority of power problems likely to hit 
your computer. The question is not if a 
failure will occur, but when. Whether due to 
construction, wiring, weather, other office 






Voted most reliable by 3-to-1 


In a recent poll by PC 
Magazine’s MagNet, 
APC was voted the 
most reliable VPS 
manufacturer by a 3- 
to-l margin. That’s 
dependability that will 
see you though years of 
unmatched power 
protection. 


equipment, or accidents, power problems 
are as inevitable as death and taxes. That's 
why you need instantaneous battery 
backup power from the Back-UPS to pre¬ 
vent data loss, hard disk crashes, and hard¬ 
ware damage. 

If you’re concerned about lightning, 
rest assured that when measured using the 
ANSI/IEEE 587 Category A test wave, 
Back-UPS are superior to virtually all 
separate surge suppressors. Surge 
performance is even backed 
by a $25,000 Lifetime 
Equipment Protection 
Guarantee, 


Back-UPS 
4 0 0 
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Attention Resellers,Win $10,000 cash in APC’s Back-UPS 
Workstation Success Story Promo!! Call for an entry form today! 


Back-UPS prevail 


“All other brands of UPS die regularly in this 
lightning prone environment. My A PC won't 
die! ” said Paul Sisilli, Systems Analyst, City of 
Port St. Lucie . “With other brands, users don’t 
find out until it is too late. The power 
interruptions here are very hard to live with. 
The other brands are dying off. Typically they 
last just beyond their warranty period. My 
Back-UPS is going on three years...no other 
brand is as reliable ." 


Don Truax knows first hand about Back-UPS 
reliability: “It ought to be against the law to 
buy a computer without an APC Back-UPS 
250. I recently had a direct lightning hit right 
outside the house...my computer never blinked. 
Each morning I get a surge down the line and 
both APC’s hate it - they simultaneously ‘holler 
‘n clamp’ while my *Brand T’ quietly sleeps in. 
I've relegated that unit to non-critical 
household stuff like my VCR ." 


Andrew Wargo, Manager at Baxter Land 
Company, tried two other brands before Back- 
UPS. " One lasted a few days, a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 hours! I then bought my Back- 
UPS for less than half of what I had paid for 
the others. We’ve purchased three more Back- 
UPS and for the past 14 months they've been 
just hummin' away on the same power line that 
was eating the other brands alive! ” 


If you’re protecting a network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major OS including NetWare, Windows, 
Windows NT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System7 and more, so your data 
is safe whether the system is attended or not. 
(PowerChute software and interface kits 
sold separately.) 

And since data processed on networked 
clients needs protection too, the $ 139 Back- 
UPS 280 provides an economical solution 
for all your LAN workstations. And if you 
have a new green PC, the 
price is even better at $119 
for the new Back-UPS 200. 
Discovering how essen- 


MADE IN 



1 Back-UPS (L to R) Application Sugg. List 

200 

Green PCs, small desktop systems 

$119 

280 

Desktop systems, LAN nodes, P0S 

$139 

400 

Desktop 486, 386 systems, servers 

$229 

450 

Tower 486, 386 systems, servers 

$279 

600 

Heavily configured systems, CAD/ 
CAM workstations 

$399 

900 

Multiple systems, longer runtime 
applications 

$599 

1250 

Multiple systems, LAN hubs, 
small minis, telecom equipment 

$799 


h- b: 


Mor^han^. 

rtiiiiiiiiin 



Satisfied Users 


AWARD-WINNING FEATURES 


Instantaneous backup power beats 
blackouts and brownouts 

Unmatched lightning (tested to ULI449) 
and surge protection for maximum 
hardware safety 


APC has won more awards for performance 
and reliability than all other UPS vendors 
combined...including five consecutive LAN 
Times Readers Choice awards... 


Reseda**^ 



PC World 

Top 20 
Upgrade 


rial Back-UPS protection is can be hard...if 
you wait for the next storm to roll through. 
But discovering how affordable it has be¬ 
come is easy... 

Call today and find out (the easy way) 
why more than 2,000,000 satisfied users 
bank on Back-UPS from APC. With more 
awards than all other brands combined, 
field-proven reliability, and a two year war¬ 
ranty, Back-UPS are power 
-PH HH P rotect * on y° u can purchase 
JHS® with confidence. 

WMXMS * 


CnMmmi Appro^d 


Network-grade line conditioning and EMI/ 
RFI filters pret f ent glitches 

LAN Interface (on Back-UPS 400 and up) 
provides automatic shutdoum to all major 
OS: Windows, NT, NetWare, LAN Sewer, 
LAN Manager, LANtastic,Unix, OS/2, 
Vines, AppleShare/System7 and more. 

Site diagnostics autotnatically spot missing 
ground and ret*ersed polarity, two common 
miswirings which usually require an 
electrician’s visit to diagnose. 

Option switches allow you to customize 
transfer voltage and alarm settings. 

Test Switch for ongoing peace of mind. 

2 year warranty and full safety approvals 
including ISO9001. 

$25,000 Lifetime Equipment Protection 

Hot Swappable , User Replaceable Batteries 
reduce service time, costs by allowing safe 
removal and replacement of exhausted 
batteries, while your system stays running. 




APC 

AMERICAN POWER CONVERSION 

800-800-4APC 

APC EUROPE |*33) 64625900 / ASIA/PAOFIC FAX: <+813) 5295 1989 
L AMERICA FAX: 401-788-2716 / CompuServe: GO APCSUPPORT 
Internet: tech@apctecH.UUCP or uunet!apciccfa!tcchs 
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News & Views 


EN TERTAINMENT 


Holiday Gift Sampler 


3DO Arrives for PCs 

In October 1993, Panasonic 
released the 3DO Interactive 
Multiplayer system for playing 
multimedia 3 DO games with 
photo-realistic graphics, full- 
motion video, and 16-bit, 44- 
kHz CD-qualily sound. Since 
then, the 3DO has been gath¬ 
ering momentum as a home- 
entertainment platform, with 
the number of available titles 
growing from IS in January 
1994 to over 100 as of 
October. Now. 



thanks to Cre¬ 
ative Labs (Milpitas, CA, 
(408) 428-6600), you can play 
3DO games on your PC. 

The 3DO Co, (Redwood 
City, CA) doesn’t make 3DO 
players; it licenses the tech¬ 
nology to companies that do, 
such as Panasonic, Goldstar, 
Sanyo, and Creative Labs. The 
players have double-speed CD- 
ROM drives, 2 MB of RAM, 


1 MB of video memory, and 1 
MB of ROM, Processors in¬ 
clude the CPU (a 32-bit ARM 
60 running at 12.5 MHz), a 
DSP (digital signal processor) 
that performs complicated 
graphics manipulation and full- 
motion- v ideo d ec ompre s si on t 
and specialized audio and 
graphics chips. The 3DO ar¬ 
chitecture allows for expansion 
with an optional nn-the-fly 
MPEG decoder. The company 
says its M2 Accelerator up¬ 
grade, which will include a 
specially designed 64-bit 
PowerPC-based proces¬ 
sor, will be released at the 
end of 1995. 

The ability to play 3DO ti¬ 
tles makes the 3DO Blaster a 
valuable addition to a home 
PC. The 3DO Blaster is a full- 
size ISA card that plugs into 
an available 16-bit ISA slot. In¬ 
ternally, it connects to your 
CD-ROM drive and to the fea¬ 
ture connector of your video 
card to synchronize with the 
PC's video signal. 

Based on tests of an early 
version of die product, the 3DO 



Iran Helix displays a map of your location 


Blaster is now the 
ultimate in com¬ 
puter-gaming up¬ 
grades for your 
computer. How¬ 
ever, the card is 
not without its 
drawbacks. It 
now works only 
with the Mat¬ 
sushita-563 CD- 
ROM drive. If 
you don’t have this drive, you 
will have to buy one at an ad¬ 
ditional cost over the 3DQ 
Blaster’s $399 price. If you 
want to play cool 3DO games 
like Electronic Arts’ Road 
Rash or Crystal Dynamics' Star 
Control II, the 3 DO Blaster is a 
valuable addition to your PC. 

—Eric i. Garland 

Interactive Science 
Fiction for the Mac 

Here’s a neat interactive CD- 
ROM science fiction game 
called Iron Helix, It requires 
you to survive by your wits 
rather than mindlessly shoot¬ 
ing things. An interstellar war¬ 


as you probe the interstellar warship. 

ship, armed with a pi a net-bust¬ 
ing bomb, experiences a com¬ 
bination biologic aecideni/eom- 
puter glitch during a war-game 
simulation. This incident kills 
the crew, but the ship’s com¬ 
puter finds a new target for the 
bomb: an inhabited world. 

You, on the only ship in the 
vicinity, must use three un¬ 
armed probes to explore the 
vessel and find clues that let 
you shut the ship down. How¬ 
ever, the warship's own defen¬ 
sive system—a blaster-pack¬ 
ing robot that shoots first and 
asks questions later—is out to 
get you. You must explore the 


Something in the Myst 




If you have a double-speed CD-ROM drive or faster, there is one game 
you must own. Myst, distributed by Broderbund, shows just what is 
possible with fast computers, multimedia capabilities, and a lot of 
i magi nation. 

This is not your traditional action game, where y< 
have to kill a thousand nameless aliens. Instead, 
you find yourself alone on a mysterious island, fill* 
with odd buildings, hidden rooms, and ait old 
spaceship. You have to figure out what happened, 
traveling beyond the island to solve all the 
ies. It requires a lot of wandering around, looking 
for clues, and trying all sorts of combinations. 

All the scenes are rendered with loving detail, and 
I rather enjoyed just walking around this virtual 
world on my PC. TIte sound effects and music are 
well integrated with the story, and they really en¬ 
hance the experience. The interface is simplicity 
itself—a little hand icon that you click to inter¬ 
act with objects on the screen. 


A little movie on the making of Myst is included on the CO. There 
are Windows and Mac versions. For Windows users, you need an 
MPC-compatible sound card and CD-ROM drive to play both the 
eame and the movies. —Rex Baldazo 




















empty decks of the ship and lis¬ 
ten to the logs of crew mem¬ 
bers for crucial information as 
you avoid the robot. Created 
by Drew Studios, Iron Helix 
features sumptuous graphics. 
QuickTime movies that display 
crew logs, and calc by sound 
tracks. The CD-ROM has been 
carefully organized so that the 
game plays on 68020-based 
Macs and single-speed CD- 
ROM drives. —Tom Thompson 

Hockey Starts on 
Time in PC Land 

IWlore Windows games 
should be available this holi¬ 
day season, thanks to WinG 
(see “WinG Addresses Win¬ 
dows 7 Weakness in Games,” 
November BYTE, page 48), 
but DOS continues to thrive as 
a games platform. Keep an eye 
out for DOS games like Id 
Software's new version of 
Doom called Doom II Boom. 
Another hot new game for 
DOS is NHL Hockey '95 
($59.95). This game is seri- 



NHL Hockey '95 delivers realistic hockey 
action, and you don't have to worry 
about player lockouts or losing your 
teeth. 

ously addictive. There's noth¬ 
ing like the feeling of weaving 
through a pair of defensemen, 
slipping a perfect pass to the 
wing, and slapping a winning 
shot just past the goalie’s mitt. 
If the rules get in the way, 
you can disable them, race off¬ 
side, and pass across blue lines 
with impunity. Penalties and 
power plays, face-offs, brutal 
cross-checking—all the subtle 
intricacies and in-your-face 
hr Lite strength of hockey are 


part of the package. Excellent 
graphics and CD-quality sound 
enhance the action. You even 
get expert analysis from TV 
announcers, game highlights, 
instant replays, and complete 
stats. 

NHL Hoc-key '95 (Electron¬ 
ic Arts, (415) 571-7171) lets 
you simulate an entire season, 
adopting any of the NHL teams 
and stars, right through to the 
Stanley Cup. And these guys 
even start the season on time. 

—Stanford Diehl 

Matrox Delivers 3-D 
Video for Games 

^Jomplex computer games re- 
quire significant computer re¬ 
sources, especially when it 
comes to video and memory. 
The Matrox Impression Plus 
(Matrox Graphics, (514) 685- 
2630) delivers the hardware 
performance features’—3-D 
functions, accelerated motion 
video, and a 64-bit graphics en¬ 
gine—that a serious player de¬ 
mands. 

The Impression Plus (S499) 
ships with MG A 3D-Super- 
Pack, a CD filled with 3-D im¬ 
ages, games, and demonstra¬ 
tions. The bundled 3-D games 
promote the promise of the 
MG A series as a platform for 
3-D development. In 47-Tek's 
Sen to, four battle lords from 
different zones of time, space, 
and dimension light for su¬ 
premacy of the astra l plane. 
Their assortment of moves is 
fairly primitive, generally lim¬ 
ited to a few basic attacks. But 
the characters are beautifully 
rendered, and they can freely 
maneuver in 3-D space. Ice 
Hawk, a jet-fighter simulation 
game, is also limited in func¬ 
tionality, but it displays intri¬ 
cate models of enemy planes 
and the 3-D terrain of the ice 
planet Valkor. 

You wouldn't buy the Im¬ 
pression Plus just for the bun¬ 
dled MGA 3D-SuperPack, but 
it is a nice freebie, and it shows 
the power of the MGA board 
as a video subsystem, 

—Stanford Diehl 


Machines That Move 

If you're looking for some- 
thing a little different to do this 
holiday season, consider build¬ 
ing the Mobile Robot kit from 
A. K. Peters (Wellesley, MA, 
(617) 235-2210). This kit con¬ 
tains all the electronic compo¬ 
nents required to build the Rug 
Warrior robot that’s described 
in the popular btx)k Mobile Ro¬ 
bots: Inspiration to Implemen¬ 
tation. 

The Mobile Robot kit 
($289.95) is a small (3J4 by 4 ] A 
inches) battery- powered com¬ 
puter consisting of a Motorola 
68HC I I processor, 32 KB of 
RAM, and assorted supporting 
electronics to provide a final 
board that's complete with mi¬ 
crophone, piezobuzzer, LCD, 
an infrared detector/emitter, 
and two photocells. Power is 
provided by two DC mo- 
tors (which are not includ- H 
ed), such as those that are^j 
found in Lego building 
block kits. 

Computer program 
ming is accom- 


The Mobile Robot 
hit lets you build 
robots that 
respond to tight 
variations, 
noises like hand 
dapping, ami 




plished by downloading pro¬ 
grams via serial cable from ei¬ 
ther a Mac or PC. Each kit con¬ 
tains a copy of Interactive C 
for either the Mae or PC. In¬ 
teractive C is a subset of ANSI 
C and compiles to p-code. And 
most important, it's multitask¬ 
ing. which allows you to build 
a sophisticated robot control 
system. 

Dust off the old soldering 
iron and break out a set of 
Legos, and you can have all 
sorts of entertaining robot 
systems running around 
your house by the New 
Year. 

—Raymond GA Cote 



Cool Practical Gifts 

If you are looking for something besides games and multime¬ 
dia upgrade kits to give for the holidays, check out any 
of the screen savers. One of these stars the Simpsons 
and is available from Berkeley Systems (Mac and 
Windows versions). Some programs combine screen 
savers and organizers (e.g. f Delrina's Dilbert Screen 
Saver for Windows]. In addition to lightening up your 
day, screen savers typically provide a password to 
protect your computer from nosy neighbors, 

A new twist on this theme is provided by the Seinfeld screen 
saver and planner CD-ROM [$39*95] from Byron Preiss Multi¬ 
media 1(800] 482-3786], The program lets you play live-ac¬ 
tion video clips from the hit TV series and will let you person¬ 
alize stationery, memos, and fax forms with a photo album of 
classic Seinfeld scenes. Retailers say that more traditional 
planners like Berkeley Systems' Expresso Calendar and Ad¬ 
dress Book for Windows or the Mac are also big sellers. 

Finally, Computer Expressions sells 
through mass merchandisers a wide vari¬ 
ety of mouse pads with themes from 
Gone with the Wind, M, C. Esc her T The 
Wizard of Qz, and even the Grateful 
Dead. Ranging from $5 to $19, the price 
for these accessories won't send you 
down the road feeling bad. 
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Software superior by design. 


Highly inlormalive business applications 
canalsobegreallooking. 






























































































































Mission-Critical 
ClientServar 
Repository-based 
Native Code Compiler 
Fully Scalable 
Class Libraries 
OOP 


With CA-Visual Objects*, developing new applications is a sight to behold. Because for the first time, 
the ease of use of visual programming has been married with the fourth generation power of an 
Xbase language. 

The result is the only application development tool that gives you full object orientation, GUI sup¬ 
port and client/server architectures combined with existing Xbase technologies and databases. 

And the advanced technology of Visual Objects doesn’t stop there. The object orientation includes 
inheritance, polymorphism and encapsulation. And the native code 
compiler boasts an engine that drives Visual Objects at a speed that’s as 
fast as lightning. 

Plus, the repository-based interactive development environment 
includes class browsers, painters, editors and prebuilt classes. 

For More Information, Call 1-800-225-5224, Dept. 14500. 

Phone soon for a closer look at new CA-Visual Objects. Your mind won’t 
believe what your eyes are seeing. 



New CA-Visual Objects 

© Computet Associates International, Inc. Isiandla, NY 117887000. 'Light Lib'graphic developed in conjunction with Light Lib' Business for Windows from DFL Software Inc 
All products referenced herein are trademarks of their respective companies 
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News & Views 


mapping; 


These Maps Lead to the Desktop 




names in the field, but 
the field is getting 
crowded. Environ¬ 
mental Systems Re¬ 
search Institute (Red¬ 
lands, CA, (800) 
447-9778), a develop¬ 
er of high-end GIS 
products, recently in¬ 
troduced a desktop 
mapping product 
called First St., which 
it will market with 
Wessex (Winnetka, 
IL,(800) 892-6906), a 
supplier of CD-ROM- 
based data products. 
First St. provides a set 
of data on 22 CD-ROMs that 
includes all the streets in the 
U.S., over a dozen levels of 
census boundaries, and all the 
results of the 1990 U.S. census 
for $1995. 

Although these products are 
expensive by PC standards, a 
price war may happen. Strate¬ 
gic Mapping recently reduced 
the list price of Atlas GIS from 
$1595 to $495. At this writing, 
Maplnfo lists for $1295. But 
these prices are inexpensive 
compared to the thousands of 
dollars that GIS programs for 
larger systems cost. 

Because it relics on tabular 
data, mapping is also finding 
its way into spreadsheets. Lo¬ 
tus's latest version of 1-2-3 for 
Windows includes a mapping 
tool that lets you plot spread¬ 
sheet data as a demographic 
map. You can also buy maps 
and data from Strategic Map¬ 
ping. Lotus’s partner. Software 
Illustrated (Pleasanton, CA, 
(510) 463-9898) makes a map¬ 
ping add-in for Excel and Quat- 
tro Pro for Windows called 
MapLand ($99.95). 

Sales of GIS software are 
expected to keep climbing. 
About $625 million worth of 
GIS products will be purchased 
in 1995, and that number 
should double to $1.2 billion 


Desktop mapping lets you combine maps with a wide variety of demographic 
information. Here, ArcView 2.0 for Windows (S995)—slated to ship this fall with 
Unix, Mac, and Power Mac versions to follow—provides a detailed map of the eating 
habits of Bostonians. 


T he symbiotic sciences of 
mapmaking and demo¬ 
graphics—otherwise known as 
charting the social and eco¬ 
nomic lay of the land—on 
computers have long been the 
domain of specialists in GISes 
(geographic information sys¬ 
tems). But with increasing fre¬ 
quency, companies are making 
their GIS products available for 
personal computers. 

Desktop mapping programs 


fc\$ Sales /o C/ 


let you pair predrawn maps or 
map outlines with tabular data 
to describe one or more aspects 
of a particular region (c.g., a 
map of San Francisco might 
use colors, symbols, and labels 
to illustrate average income 
distributions throughout the 
city). The supporting data is 
usually kept in a separate File, 
either in the mapping program 
itself or in a spreadsheet or 
database. 

Due to their graphical nature 
and often large data sets, 
mapping software has tradi¬ 
tionally run on worksta¬ 
tions, minicomputers, 
and mainframes. But 
with PC processing 
power and the de¬ 
mand for demo¬ 
graphic data on the 
rise, mapping pro¬ 
grams for desk- 

lourcfi ^ 

SSSUua top computers 
are increasing 
in popularity (see 
^ the chart). 

Strategic Mapping’s At¬ 
las GIS (Santa Clara, CA, 
(408) 970-9600) and Mapln- 
fo’s Maplnfo (Troy, NY, (800) 
327-8627) are two well-known 



Motorola's Envoy Device for 
Magic Cap (see “Motorola’s 
Envoy First to Run Magic 


Cap," May BYTE) 

Sony's release of the Magic 
Link, the first available de¬ 
vice that’s based on General 
Magic's Magic Cap operating 
system and Telescript com¬ 
munications software, has 
people wondering about the 
status of Motorola’s Envoy. 

Company officials say the 
product has been delayed 
due to problems in integrat¬ 
ing Magic Cap, Telescript, 
and wireless messaging in a 
single product. Motorola, 
which confirmed that it is 
also developing a Newton- 
based PDA, says it extended 
the Envoy’s customer feed¬ 
back period to ensure robust 
functionality and says the de¬ 
vice will ship by the end of 
the year. Developers at IBM 
also had difficulty with the 
wireless component of the 
company's Simon PDA, but 
that product has finally been 
released (see “Simonizing 
the PDA" on page 145). 


by 1998. according to forecasts 
from industry research firm 
Daralech (Cambridge, MA). 
Janies Rapinac, Daratech’s in¬ 
dustry analyst for GIS, says 
that the percentage of GIS 
products for the desktop will 
likely increase, due to lower 
prices of software and high- 
powered PCs and Macs and the 
friendly GUIs of desktop GIS 
programs. A greater level of 
interest in demographic data, 
which has become grist for col¬ 
orful charts in new spapers and 
magazines, is also fueling de¬ 
mand, Rapinac notes. These 
products, coupled with spread¬ 
sheet mapping features, make 
GIS much more approachable 
for businesspeople than the 
specialized software of old. 

—Christopher O’Malley 
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JetDirect EX External 
print servers support 
any parallel-based 
printer. JetDirect 
cards support 
HP LaserJet. 

HP DeskJet and 
HP DesignJet 
printers with 
I/O stats 

NOS compatibility 
Novell NetWare; IBM 
LAN Server Microsoft 
LAN Manager. Apple 
EtherTalk. Apple 
LocalTalk*; Windows 
NT; Windows 
for Workgroups; 
UNIX HP-UX. SunOS. 
Solaris. IBM AIX, SCO 
UNIX. Ipd" 

Network 
compatibility; 
Ethernet lOBase-T, 
lOBase2, Token Ring 
<4/16 Mbps); Apple 
LocalTalk* 


Multiple protocols 
with automatic 
switching 


Software 
management 
utilities such as 
HP JetAdmin and 
HP JetPnnt M for 
NetWare and UNIX 
for easy printer 
installation, 
remote status 
and management 

Supports SNMP-based 
network management 
software 


Rash memory for 
easy upgrades** 


Nothing Supports Your Printers Better Than HP JetDirect Print Servers. 


Now you can easily connect 
and manage the printers in 
your network environment. 


the printers in your company. Not to mention 
virtually any LAN environment. 

And thanks to the software utilities we’ve 
included, installation is quick and manage¬ 
ment of your printers is easy. Plus, you'll 
enjoy vastly improved 
printer performance. 

Of course, you’d expect 
all this from Hewlett- 
Packard, the leader in 


network printing. So give us a call at 
1-800-533-1333, Ext. 8464.’ You’ll soon 
discover that when it comes to sharing 
printers on a network, nothing stacks up 
to HP JetDirect print servers. 

Another smart networking product from HR 

Who | HEWLETT* 
wL'nM PACKARD 


If you’ve been looking liigh and low for a 
way to get all your printers on 
the network, rest your 
eyes here for a moment, 

Because the HP JetDirect 
family of print servers lias 
a solution that works with 



JetDirect EX 
connects any 
parallel-based 
printer 


*N« supported JaDired LX. ** Supported Ur JetDrect EX. fal oM9S4 Un Canada, call 1-600-387-3867. Dept. W64 11 Supported wtttt Malware only Microsoft ts a US tradamart and Window* is a vademart ol Moosoh Cotporanon 
Approved UNIX Is a restored trademark in the Untied States and otter countries. Ikansed eiclustvek through X/Upen Company Landed. £>1994 Hewlett-Packard Company 
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PERSONAL FINANCE 

Electronic Banking Faces 
Numerous Hurdles 

■fcJHuch as vendors of 
1*1 imaging and electron¬ 
ic-forms software want to cre¬ 
ate the paperless office, devel¬ 
opers of personal-finance 
software are introducing on¬ 
line services that let you handle 
financial transactions without 
paper. These electronic links 
have many benefits for con¬ 
sumers: faster and more accu¬ 
rate data entry, PC-based trans¬ 
action verification and funds 
transfers, and the ability to 
download data like current 
stock prices. 

Quicken, the personal-fi¬ 
nance program from Intuit 
(Menlo Park, CA), has a fea¬ 
ture called IntelliCharge that, 
when used in conjunction with 
a special Visa card, lets you 
eliminate data entry by down¬ 
loading transactions directly 
into Quicken, Money, from Mi¬ 
crosoft (Redmond, WA), of¬ 
fers a similar feature for state¬ 
ments issued by a few select 
banks. Both programs also let 
you pay your bills electroni¬ 
cally. 

Microsoft and Intuit, which 
recently announced plans to 
merge, say they want to broad¬ 
en the electronic-commerce 
services they will offer their 
customers. But both companies 
also admit that only a small 
percentage of their current cus¬ 
tomer base takes advantage of 
these features. Software devel¬ 
opers and financial institutions 
must overcome hurdles that ace 
both cultural and practical. 

“Electronic banking is a ship 
that's been coming in for a long 
dme,” says Tom Smith, a cer¬ 
tified financial planner and 
moderator of Lhe financial con¬ 
ference on BIX, an on-line ser¬ 
vice. “People that don’t use 
computers are afraid of them, 
and the people that do use com- 
puters know that they can 



Step-by-Step Windows Database Development 


1 don't think I’ve ever seen an applications builder that takes the step- 
by-step paradigm to the extreme as does DataBoss, a Windows database 
program builder from Kedwelt Software [Portsmouth, NH, (6031 431- 
05361 When you launch DataBoss, you're taken to its desktop window, 
where—to and behold—you see a list of steps numbered 1 to 8. Step 
1: pick a tide for the application; step 2: choose an icon; step 3: choose 
the data files to be used (or build them, if need bei; step 4; construct 

the windows your application 
will use; step 5: build a menu 
to lash it all together—and 
so on. Boom, boom, boom; 
and out pops a completed ap¬ 
plication. 

At the level of simply nam¬ 
ing steps, tins process might 
seem absurdly simple. But so 
would a Dickens novel if you 
described it by reading the 
table of contents. However, 
each step sits atop an elaborate 
activity (except for, perhaps, 
picking the application title! that Data Boss automates, so that all parts 
of application building are nearly as simple as following the uppermost 
eight steps. Constructing the data files is a process of selecting field 
names (column names, if you prefer that term) and attaching attri¬ 
butes to them through dialog-box selections. Data Bosses window designer 
lets you assemble a window by simply selecting what type of item (push 
button, data file field, bit map, or other item! you want and placing it 
wherever you choose in the window. The menu designer is as close to 
in situ menu building as you can get If s as good as the 4GL (fourlh-gen- 
eration language) database front-end systems’ form builders I’ve seen. 

What pops out at the end is actually not a complete application; 
more accurately, if s the C++ source code for the application. You 
must already have a recent Borland or Microsoft C++ compiler in¬ 
stalled on your system, lust tell Data Boss what kind of compiler you’ve 
got, where it is, and Data Boss does the rest. Once you’ve built the data 
files, the windows, and the menus, you dick on the "generate” button. 

Having all the source code available means you always have the op¬ 
tion of tweaking your application’s code. Toward the back of the man¬ 
ual, you’ll find a detailed programmer’s guide that gives you an inside 
look at how the system’s objects are put together, in case you want to 
alter the source code. II discovered another benefit to having the source 
code around. Any application I built crashed when I ran it a second 
time. Kedwell’s technical-support people recognized the problem in¬ 
stantly and talked me through editing one of the supplied files. I rebuilt 
the libraries, recompiled, and the problem was solved.] 

I could go on about DataBoss: no royalties, multiuser-ready, uses 
dBase files, your application gets a fully functioning toolbar and query* 
builder dialog box ‘lor free,” and so on. If you’re in the business of build¬ 
ing Windows databases and you want a package that puts applications 
together quickly and easily, plus gives you the luxury of access to the 
source code, the $299,95 DataBoss is worth investigating. 


erage ATM is capa¬ 
ble of much more 
than just dispensing 
cash" Smith notes. “Bui many 
people don’t trust it for after- 
hours bank deposits," Smith 
says ATMs are analogous to 
electronic banking. “There is 
something aboul having all of 
those tangibles under your con¬ 
trol that automated systems 
may never be able to address." 

Another problem is that 
electronic statements are not 
universally provided by banks. 
To address that problem, Mi¬ 
crosoft and Intuit are actively 
recruiting banks to do so. Matt 
G lie km an, product manager of 
Quicken for Windows, says the 
company plans to offer a wide 
variety of electronic services. 
Says Glickman, “We’re putting 
all the building blocks in place 
so that we can deliver these ser¬ 
vices at a cost that people will 
want to use them." 

Still vendors acknowledge 
that widespread acceptance of 
electronic financial services is 
not imminent, “1 think we're 
at the start of a many-year task 
toward automating financial 
services for individuals,” says 
Glickman. “But there’s no 
question that in the long term it 
saves people money and time 
and hassle." 

—Ken Sheldon 


break. If you aren’t consistent¬ 
ly backing up and your hard 
drive freezes [with all your 
electronic bank statements], 
that’s not a very good feeling." 

Smith says there are other 
practical reasons why 
users haven’t yet 
eagerly embraced 
electronic banking. 
Electronic bank state¬ 
ments do not include 
the canceled check, 
which can be needed 
as a backup. “The av- 



DataBoss generates C++ source code 
that you can compile and distribute 
royalty-free. 
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Snap into the future with the LEO DESIGNote 
which provides full flexibility and upgradeabiii- 
ty in a modular package The interchangeable 
LCD allows effortless upgrades from a mono 
STN display to either a color dual-scan STN 
or color TFT display. The removable HDD 
lets you swap drives with up to 500 MB of 
storage, and you can also replace the 3.5" 
FDD with additional modules,Integrated 
with VESA local bus VGA Graphics, a 
built-in trackball, a built-in micro¬ 
phone and speaker for on-board 
audio, ports for PCMCIA type 
II or III, a choice from a full 
line of CPUs, and a host of 
other innovative features. 
theLEO DESIGNote is the most 
powerful and versatile notebook 
solution around. 


...LEO DESIGNote 


Authorized Distributor : 

AL MULLA & BROTHER 00. WLL (KLTWAJD 
TEL:966-244-5040 FAX; 966-243-7285 
AMERICAN TECHNOLOGIES JNC (PHILIPPINES) 
TEt 63-2-774002 FAX;E3-2-7BS629 
CENTERPRISE INTERNATIONAL UMTTED. (UK) 

TIL: 44-256-463754 FAX: 44-250-043174 
GOOD LUCK IMPORT EXPORT CoOM (THAILAND) 
TR:662-2132HX> FAX: 662-2125810 


ICL {INTERNATIONAL COMPUTER {SA) (FTY) LTD.) (SA) 

TEL: 27-11-3141023 FAX-27-11-314-2299 

JETDATAAS {SWEDEN) 

TEL: 46-B-S60985 FAX: 46-0-960069 
MU. COMPUTER SYSTEM LTD. (ISRAEL) 

TEL:972-3-5765511 FAX: 972-3-7516615 
NATION-TECH SON,BHD {MALAYSIA) 

TEL-60-3-9852B39 FAX 6(K3-9953466 


P.T WIRAINDO MULTTSAKT1SATTAPUTRA. (INDONESIA) 

TEL: 62-21-6256975 FAX 62-21-6010194 

AL READ AL ARABIA COMPUTER CORP. I JORDAN) 

(LEO MIDDLE EAST REPRESENTATIVE) 

TEL-962-6-664343 FAX; 962-6-B83754 

SEH COMPUTER-SYSTEM-VERTRIEBS GMBH (GERMANY) 

TEL:49-618-495010 FAX: 49-613-495086 



6F. FORMOSA PLASTICS fi£AJ7 BUILDING 
201. TUNG HWA NORTH ROAD. 

TAim TAIWAN 

Tel &e*^- 717 J 5 QO Fax: 686 - 2-7142783 
Toltur 230Sfl CTlOffenre 


First International Computer, Inc. 

FIC EUROPE BV Tel: 31-73 148555 Fax: 31 73-145546 FIC SPAIN 

FIC USA Tel: 1-510-2527777 Fax: 1 510-2528388 FIC HK 

FIC AUSTRALIA Tel: 61-2-821 -2055 Fax:61-2-8212857 FIC CZECH 

FtC JAPAN Tel: 61 -3-5461 -2181 Fax: 81 -3-5461-2345 *«*™.p*, 


Tel: 34-1-6373613 Fax: 34-1-6373863 
Tel: 852-677-3713 Fax: 652-677-4055 
Tel 425-41122643 Fax: 425-41213144 
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What's New International 


Hardware 


Electronic Filing System 

A desktop electronic filing 
system, East File improves 
the management of paper- 
based data in offices of all 
sizes, according to MDi 
Systems. EasiFile (£5750} 
comes with a scanning 
unit, a processing unit, a 
display system, and a stor¬ 
age unit. 

The Fujitsu Scan Partner 
10 scans 10 letter-size 
pages per minute at a res¬ 
olution of 200 dpi and 8.5 A4 pages per minute at a resolution of 300 dpi. Hie processing unit in¬ 
cludes a 66-MHz 486DX2 motherboard, 8 MB of RAM, 1 MB of SVGA video, a 250-MB hard drive, 
a L44-MB floppy drive, and OS/2 2.1. The display system is a 14-inch Tow-radiation 70-Hz Nokia 
monitor with a noninterlaced resolution of 1024 by 768 pixels. The storage unit is a 3^-inch MO 
drive. Options include EasiFind network retrieval and viewing software, an internal UPS, NetWare, 
and LAN Server. 

You load documents into the scanning unit. Each page appears on-screen as it is scanned, with 
the capacity to store 4000 images on each MO disk. The system retrieves and displays any image 
on-screen in seconds. 

Contact: MDi Systems. East Linton, U.K.. +44 620 860966; fax: +44 620 860745. 
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CD TOWER SUBSYSTEMS ▼ 

Procom’s CD Tower-TPlus pro¬ 
vides every network user with 
access to 4550 MB of material. 
The product offers a choice of 
douhle- or triple-speed CD-ROM 
drives. You can attach seven CD- 
ROM towers to a single SCSI 
host adapter, delivering 31,850 
MB of storage capacity. 

Available from Phase IV Sys¬ 
tems (Eynsham, U.K.). the CD 
Tower-7Plus (£2783 and up) in¬ 
cludes an NLM. which allows 
flexible configuration of a CD- 
ROM server in a Novell Net¬ 
Ware environment. You can add 
shared CD-ROM databases to 
existing file servers and monitor 
CD-ROM drive activities, net¬ 
work user log-ins, and user-ses¬ 
sion activity. 

Procorrf s CD Tower-21 Plus 
is for organizations requiring a 
high-capacity, fault-tolerant, 
CD-ROM information distribu¬ 
tion system. Equipped with 21 
double-, triple-, or quad-speed 
CD-ROM drives, it can deliver 
13,600 MB of information, the 
equivalent of 6 million pages of 
text, to every user on a network. 
The CD Tower-21 Plus (fully 
loaded 21 triple-speed unit. 
£16,000) comes with a smart 
SCSI CD board, which allows 
seven CD-ROM drives to oc¬ 
cupy one SCSI ID, 

Phone: +44 865 883355 ; 
fax: +44 865 883352. 
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NOTEBOOK WITH 
DOCKING STATION 

Backup Business (Computer) 
Services (Bore ham wood, U.K.) 
offal's the Notepro notebook. The 
Note pro {basic model, from 
£1199) comes in various config¬ 
urations. with options ranging 
from a 486SX/25 processor to a 
486DX4/10Q processor: 4 to 32 
MB of RAM: a 130-MB hard 
drive to a 500-MB hard drive; 
and a monochrome, dual-scan or 


TFT color screen, A special car¬ 
rying case makes it truly por¬ 
table. The notebook has 32-bit 
local-bus VGA with a built-in 
Windows accelerator and lwo se¬ 
rial ports. Options include 
an internal 14,4-Kbps 
fax/data modem and a 
PCMCIA Type III slot 
(or two PCMCIA Type II 
slots). 

With a docking station 
(£299), the Notepro turns 
into a desktop unit w ith 
ports for an SVGA mon¬ 
itor and a 102-key keyboard. The 
docking station can accommo¬ 
date two full-length 16-bit ISA 
cards, and all its ports duplicate 
the ports on the notebook. Thus, 
when the notebook is on the 
docking station, you can also use 
all the ports on the notebook, 
giving you twice as many ports. 
Phone: +44 81 207 7077; 
fax: +44 81 905 1534 , 

Circle ±426 on Inquiry Card. 


V.34 MODEM 

Multi data’s (Swindon, U.K.) 
ITU V.34 28,8-Kbps modem can 
send faxes to the latest standards 
and supports two- and four-wire 


dial-up and leased-line operation. 
In addition to all speeds from 
V.34 to V.2I and even V.23, the 
Multidata VJ4 (full-featured 
version, £595) supports flash- 
mem ory upgrades, front-panel 
LCD configuration, dial-back se¬ 
curity for 64 users, and V.34/ 
V.17 fax capability. 

Phone: +44 793 782450: 
fax: +44 793 782560 . 
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If you would like your new product considered for publication in the international sec¬ 
tion of BYTE, send press releases to BYTE, Attention: Martha Hicks, One Phoenix Miii 
Lam\ PcterhowuHh. NH 03458. USA., (603} 924-2638, fax (603) 924-2550. 


n ecr r m rbr i it v r r: 40 1 & 3 






































What’s New International 


Hardware 



Credu-Card-SizeGPSSvstem 

The SatNav navigation system combines the 
PCMCIA technology with the Global Positioning 
System networks of satellites to produce a 
GPS receiver on a PCMCIA Type II card. Sat¬ 
Nav interprets signals received from the 
GPS network and provides data on posi¬ 
tion, direction of travel, and speed. 
SatNav (about £500) uses five chan¬ 
nels that can track up to nine satel¬ 
lites, producing a short initialization 
time, 20 to 30 seconds from a warm 
start, according to Makirto International. The 
system offers differential capability that can improve posi¬ 
tional accuracy to a few meters combined with state-of-the-art 
dynamic tracking, both in foliage and urban environments and 
under conditions of severe vibration and shock. You can eas¬ 
ily position the removable antenna to ensure optimum satellite 
visibility. 

Contact: Hakuto International Lid., Waltham Cross, U\ K, , 
+44 992 787000; fax: +44 992 763300 . 
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ARM-POWERED 
DATA SECURITY 

The Lynks Privacy Card is 
a credit-card-size single- 
board compuLer, part of the 
Spyrus integrated data-se- 
curity system. The card lets 
you securely send software, 
data, or electronic messages 
via E-mail, floppy disk, CD- 
RQM, or a network, be¬ 
cause only intended users 
will be able to read data with their 
own Lynks Privacy Cards. 

The 32-bit Advanced RISC 
Machines' (Cambridge, U.K.) 
ARM610 processor at the heart 
of the Lynks Privacy Card (call 
for price) is dedicated to en¬ 
cryption/decryption (DES or 
RC4), user-access authorization 
functions (NIST digital signa¬ 
ture and secure hash algorithms), 
and advanced key management 


algorithms. To implement these 
security programs, 512 KB of 
nonvolatile flash memory, 128 
KB of SRAM, and a real-time 
clock are included. Nonvolatile 
storage lets you securely store 
up to 500 keys used to protect a 
user's stored, archived, or trans¬ 
mitted information. 

Phone: +44 223 400400; 
fax: +44 223 4004JO. 
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OCR FOR THE 


MQSLDIFFICULT CHARACTERS 


Rosa doesn't miss a thing. So when inputting a document, 
she chooses CharacterEyes for Windows, the 32-bit Neural 
Network OCR software that doesn't miss a thing, Whether a 
semi-colon on a faded fax, an italicized umlaut, or even dot¬ 
matrix documents, CharacterEyes does the job. And people 
like Rosa appreciate that CharacterEyes requires less than 
3 MB of disk space and only 4 MB of RAM; it also supports 
HP AccuPage and TWAIN. CharacterEyes reads up to 
1 300 characters per second without sacrificing accuracy 

across ail Western European character sets. Best of 
■ all, CharacterEyes is easy to use - even for the most 
I difficult characters! 


lliuall#: 


CharacterEyes 

OCR that reads the way you do. 

All product names referenced herein are 
trademarks or registered trademarks of 
their respective holders. 


Ligature 


An SDK version is also available for those who want to integrate 
@ OCR into their applications. For more information, please contact: 


North America: Ligature Software Inc. 25 Burlington Mall Road, Suite 300, Burlington, MA 01803 USA Tel: (617) 238-6734, Fax: (617) 272-3085 


International: Ligature Ltd. 11 Beit Hadfus Street, Gival Shaul Jnd. Zone, Jerusalem 95483 Israel Tel: (972) 2-513-553, Fax: (972) 2-513-395 
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RiscPC lffl 


CL Rise PC from Acorn offers all the traditional 
strengths of RISC processing, and a great deal 
V£ more, at a remarkably affordable price* 








■ 1 


it ■ : * 



'■] 


• The world's most cost-effective, efficient 32-bit 
RISC computers 

• Low-cost processor upgrade strategy, protecting your 
investment today and into the future 

• RISC OS - a powerful, multi-tasking operating system, 
tried and tested by millions of users 

• A wealth of powerful applications software from 
personal productivity tools to true multimedia 

• Low-cost access to DOS and Windows applications 


Lightning fast manipulation of still and moving images 
High performance multi-channel stereo sound as 
standard on all models 

Modular and upgradable computer systems that grow 
with your needs 

Acorn 


Acorn Computers GmbH 
JiirgenspLtz 36-38 
40219 Diisseldorf 
Germany 

Telephone +49 (0)211 308494 

Evolution Trading: AG 
Indusmesttas&e 12 
CH-3178 Svsingen 
Switzerland 

Telephone +41 (0)31 747 6531 


ECD Computers B.V* 
Voldersgracht 25-26 
2611 EV Delft 
Holland 

Telephone +31 15 14 7643 

Acorn Computers Ltd 
Acom House, Vision Park 
Histon, Cambridge CB4 4AE 
England 

Telephone +44 (0)223 254254 


Ashtv 

CaplOl 

67 rue Robespierre 
93558 Montteuil Gedex 
France 

Telephone +33 143 587077 

ATEM Software & Computer 
via Sapri, 14 
10127 Torino, Italy 
Telephone 010 39 11 606 1047 


Elitech 

rue Domcel No4 
4000 Linge 
Belgium 

Telephone +32 41 233 066 

EMCEE Distribution Ltd 
38 Avonbeg Industrial Estate 
Long Mile Road 
Dublin 12, Eire 
Telephone 0103531 56791175 
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Ml CLGraph 


<01 CLI mage 


Circle 507 on Inquiry Card (RESELLERS: 508}. 


CLGraph is a graphics library that 
provides extensive design possibilities, 
ranging from pixel graphics and 
primitives such as dots, lines, arcs and 
polygons to displaying presentation 
graphics including line, column, pie, 
spline, pair or regression charts. 

CLGraph supports more than 60 
proportional Postscript Fonts which can 
be scaled, rotated, sheared and 
rastered at will. Besides great 
programming ease and convenience 
CLGraph also offers output drivers that 
are really worth boasting about: screen 
resolutions up to 1024x768 in 256 
colours, genuine 600 dpi print, even 
multicoloured printing, Postscript Level 
1/2 or HPGL Plotter. 

A single function call in your Clipper 
application and CL3D * ffee with 
CLGraph - turns data into attractive 3D- 
presentation graphics such as 30- 
column, -area, -line charts and many 
more. You decide what colour the 
object should be, how they should be 
viewed in terms of their height, 
perspective and rotation and wether to 
enter axis labels or a title. The chart 
generator supplied in source code 
works like a graphical report writer; the 
program feeds its data and the user can 
preview and change the way the chart 
displays from inside the designer 
CUmage tor CLGraph offers professio¬ 
nal picture processing and enables you 
to display pictures of all common PC 
graphics formats (BMP, GIF, PCX, T3F 
TGA) in your applications, With 

methods such as Optimum 
Palettes, Error correction 
and Dithering you manage 
colour reduction, changing to 
grey tones and special effects 
like fire light pseudo colours 
and negatives. Of course CUmage 
allows scaling and hardware 
independent programming. The 
output to colour printers is superb - 
the printing result? Good enough for 
an exhibition! 

Cltp4Win Users should ask for our 
MS Windows compatible version of 
CLGraph. 

For more details, infos about other 
CLProfessional products or a free demo 


Dr. Huggle & Partner 

Heinrichsallee 41 
D-52062 Aachen 

Tel +4f-’(0)241-403114 
^£5 Fax +49-{0)241-403t17 




PC Keyboards 


Cherry Mikroschalter’s ergonomically designed delta-form 
keyboard promotes natural hand and arm posture. The Eigo- 
Plus contains all the keys and the identical layout found in 
multifunction keyboards. You can split the ErgoPtus (about 
DM 300} apart in 5-degree steps to angles between 0 and 
30 degrees. 

The ErgoPlus comes with wrist rests. Five extra function 
keys to the left of the typewriter area enhance user conve¬ 
nience even further, and you can have a separate numeric 
keypad on the left or right of the keyboard. 

Cherry’s GS1-1901 is a family of compact data-eniry de¬ 
vices that combine the functions of keyboard, magnetic-card 
reader, and intelligent bar code decoder. The G81-X901 
(about DM 300) has 43 programmable keys that you can 
use for storing and invoking data codes and keystroke se¬ 
quences. 

The swipe-type magnetic-card reader can read 100 percent 
of the data from all magnetic-stripe cards that comply with 
ISO 3554. The bar code decoder works with common read¬ 
ing devices. 

Contact: Cherry Mikrosckalter GmbH, Auerbach, Germany, 
+49 9643 180: ' fax: +49 9643 18262. 
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GPIB INSTRUMENT 
CONTROL FOR HP 700 

A high-perfomiance IEEE-488.2 
interface kit for Hewlett-Packard 
9000 Series 700 workstations 
with EISA slots is available from 
National Instruments (Newbury, 
U K ,i The GP1R-HP700-EISA 


(£ i 350) features data transfer 
rates for both read and write op¬ 
erations of at least 5.5 MBps that 
use the HS4S8 protocol and 1 3 
MBps that use standard three- 
wire GP1R transfers. The kit in¬ 
cludes the EISA-GPIB board, 
which implements the HS488 
protocol, and NI- 
488.2M software for 
HP-UX 9, which fea¬ 
tures more than 50 
GPIB-related routines 
and functions. 

Phone: +44 635 
523545; 

fax: +44 635 523154. 

Circle ±427 on 
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WHO... 

Who represents the ultimate 
choice in PC monitors? 



SAMTRON 


Samtron has 25 years specialist experience 
in engineering monitors and tubes, and 
it shows! This is why Samtron has become 
the world s largest manufacturer of CRT's and 
one of the largest monitor suppliers. 

Samtron monitors are quality products. 

They have superior technology. They are 


economic in saving up to 95% energy. 
They are ergonomic and comply with the 
major European standards such as 
ISO 9001 and MPR II. 


Samtron - the monitor specialists. 
Samtron Monitors - the ultimate choice. 



SAMTRON Europe: Frankfurt Office: 

Am Unisyspark 1 • 65843 Sulzbach • Germany • TEL: (49) 61 96/74 00 1/00 5 • FAX: (49) 61 96/75 81 49 
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What’s New 



Multimedia 

SoundBlaster 32 AWE .270 

Panasonic LF^OIO. . 1397 

Prnxsrni Oralinn 520 tairc Malm.. 434fl 
Rufus VldwWw Ba^c .. W* 

Sony CVD-1BX VdB* .1390 

Turns Keen tf ulllsouiuJ Mommey . 33s 
Tnu^jskui Bmadn IB I MB_955 

Backup 

CtferadO 250 MB IBS 

Entile Am 4Qfl IntfEfl ...HOmOi 
Eh byte 0505 SMM 1C6B Tape M .. 2099 

hfktif2wb-i«b KSMora 

WjftgDU 2MG DAT__._060 

Wwatai m OAT..10SJ 

CAD 


IBM CADiPLUS D&2 1030 

CUEpm^ 12*12 Unless .295 

Cflcwnp 1fci8 taw .™..MB 

CalEDimi CM Thormol A-B Sira__ 6715 

CtirnnpDMM}3it1MIFin 3-2SO 

NunrniK Accii/Gnd 2Mi ..1525 

Sumqia5h«ich III 12*12 . 134 

SuirniaSkelcti WcrnGrid IK 44x60 2970 


Chips 


Allllpcujdes ■■ AST, Apple. 
Compac. DEC. HP IBM 
Silicon Graphics, SUN Toshiba 

CPU Cyra, AMD-flE, DX4 ).... CALL 

UflUiCapmnn. Ml 

SIMM - Ml CONFIGURATIONS _CALL 

Hard Drives 


Conner 42QMB IDE___2DD 

COJinti ,'toxter 540MB IK . 274 

tonnarfOuinlmi 1GB SCSI ....._605 

Connor t MG IDE 3 F .595 

UlcropnlMIIO 1.2Q SCSI 3.5-* 
lAnrDpnlis 2112 t.DSfi IDE ... B20 

WmjpqJli SG Arqy. .6444 

DEC/Guamum 2.1GB.^..1200 

Seagalu 2.1GB Sanacuda_... i35B 


Computers 


pentiunr 

Ip R 0 C E S S 0 R 


6 tm system boards and pe¬ 
ripherals ISA. EISA. PCI and 
VESA locd-lws available NQIH1 


Controllers 


International 
Orders our 
Specialty 


Modems/FAX 


BOCA VFAET ffl.ll InU&l —- 

18V222 

HW* Optima 14.4/14,4 Irt/Exl 

280/320 

Hayes Dvtxni 2BHV.FC_... 

_.430 

Intel Sj^tritentDO IntrEa 

?fl&'32D 

MuahBch 19.2 IFmt _ 

— 15B 

MuHiIkh MT1B32BL ... 

__ 4Q3 

SHIVA NTT Mwfcffl WIN ___ 

1400 

Supra mfl,M Exl. 

129 

&ipra 14.4/14.4 Int 

90 

USH Sparta U.4/U.4 IntfEd. 

1157135 

2rtfil ALL MODELS . 

CALL 

Network 

Newell fWinra B12/4.0I/SCT . CALL 

3COM ElMrlrt III Ifflil /ConBo 103/135 

3COM TpfcinllnN 111 W .. 

.45S 

IBM IBM TH MC G AT. 

.CALI 

mm EniBrE)i[Kaesi S/Cenibo 

mm 

Intel FihErEstpress FteatiC. 

.127 

mm EliterEnfliess 3? EISA ... 

. S03 

1C 200D CnmfHJ3£«. 

as 

1C 2000 Pins . 

... in 

HE HOD Plus G ft* 

. 450 

*3210 EISA.... 

...._m 

SMC Elite-lG Ultra .... 

_in 

SMC EB^lS UKn . 

... iifl 

Thai C Ftar OpHC t6U TDOMW .715 

TtanC EISA Fite Ophc . 

__599 

Ihfls C 1&41FI . 


5 - PA C (7?D - PA C 0 /5 D -P AC N/1D D - FA CK 

OS 


DOS 621____ 

_CALL 

m 2.1 CD-ROM... 

... 135 

SCO UNIX 03 MnlllUsw .... ... 

.. 040 

SCO UNIX OS Dm/ System . 

... B40 

SCO Qpan SEivar Enlarplfiusflf 

... 1250 

SCO-ODTOEVSylpnCD , 

. 1235 

Windows 311 Upprsdf 

42 

WindcwK AH 

...315 

Windows NT Adv Srui... 

..956 

Windows lor WG Slanuj Kit 

. 455 

UNIX 


Fm Base Muiiilisei ... 

7?5 

m Won; MuibUur , 

_ m 

SCO UNIX UlihmilEil 

1029 

SCO NFS till. ... 

__ 4I5D 

TOP/IP Fttfdlrra Unlimited 

450 


A3®*K 2F42WK W* 0SA Kit 3S9 


Adiotec 1542CF7Plus _1 M/315 

to(E*2T4M EISA SCSI .. 327 

Aflapts 2B42D VLB SCSI ,_290 

BualBSPC ST445 SCSI VLB.. .... 2BD 

DPT SniCKhe EISA SCSI.452 

0i(h4 Super ffiC/VLB . .. 50 

□Lugic Fas ISCSI PCI . _. 305 

UflnStv IDE Ckm HUB 234 


Graphics 

Cards 

AH Qf Wtti Prt TLIFtflO 4M6 VLB.. 5B0 
ChamBlulHi 32 2MB VL&PCI _ S0Q 
Dtam Smith 64 4MB VU/PE .... 472 

DiHm lAptr 2MB vLflPH _314/330 

taro* MGA. 2t E4-U VLB'PCt . 493 

«ae S3 PS605 .30 

P*1K W32P 112 

Numb* 9 GXE Level 11 VLB.361 

Orcfnd Kdvrn 2 MB &4-bit W __224 


• Quantity Discounts 

* Dealer Discounts 


CD-ROM/ 


Optical 


Fm.su MaB)%|120MH35EM 

892 

NEC Triple Speed DEM SCSI Ini .. 

.350 

NEC PwdteSswl GEM SCSI Ini 

m 

Ptexlnr □mill Speixl|4)£|CD RDM Irt 

.505 

PimactefiicprdBbte CD WM Exl 

2SSQ 

Finracte FfW ES0MB 5.2S. 

20J5 


30,000 Item 
Catalog 
Program 
with 
Curren t 

Prices 

* 

FREE 

with Order 


phone: ( 415 ) 861-8330 

Espafiol: (415) 861-8376 

fax: ( 415 ) 861-8380 
CQK@AOL.COM 


I.OW rnc-lKht mlcs *N(1 hattdUttg charge * Prices ire for ir.ifih pre¬ 
paying * VIS A/MC/AMEX accented ■ Products may be U5A ver¬ 
sions * Mo returns on opened software * IVices Arc FOB USA & subject 
to change -1S^ restocking charge for non-diffetfilve returns 


Computer Quick, 165 - 8th Street, No, 309 
San Francisco, CA 94103, USA 



ISDN TELECOMMUTER 
LAN EXTENDER 

With the LANLine 5242i ISDN 
telecommuier LAN extender from 
Gan da If International (Bracknell, 
U. K..), you can send voice and data 
over ISDN lines without having 
to install an extra phone 1 i ne or re¬ 
place existing phone systems* Be¬ 
cause the extender incorporates a 
voice channel, which supports an 
analog phone, fax machine, and 
answering machine, you can use 
existing phones at the same time 
that LAN data is being carried. 
The extender is also compatible 
with such extended features as in¬ 
coming call, call identification, 
and call waiting. 

To set up the LANLine 5242i 
(£995), you plug in the LAN, plug 
in your phone, and plug in your 
ISDN line. There is no need lo 
visit remote siLesto administer it, 
and remote-site expertise is not 
required. Once the LANLine 
52421 is installed, you can adjust 
operational characteristics from 
a central site and download new 
features using Hash memory. 
Phone: +44 344 874606; 
fax: +44 344 874259. 
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17-INCH COLOR TOUCH 
MONITOR 

M icroTouch 
Systems 
(Thame, LLK.) 
says that its 
T ruePoint 
Philips monitor 
is the first 17- 
inch flat-square 
touch monitor 
Lhat addresses 
the need for larger-scmen moni¬ 
tors in kiosk, multimedia, and 
business applications. The True- 
Point Philips touch monitor 


(£ 1495) i ntegrates the h ig h-restv 
lution Phil i ps 4CM4770 MPR-B- 
compliant display with the Mi- 
croTouch capacitive touchscreen 
and controller and all necessary 
touch drivers. 

This monitor has high-refresh 
flicker-free resolutions of up to 
1024 by 768 pixels at 72 Hz non¬ 
interlaced and incorporates a 0,31 - 
mm dot pilch. It has a vertical scan 
range of 50 to 100 Hz. and a hori¬ 
zontal scan range of 30 to 58 kHz. 
The 17-inch Philips touch moni¬ 
tor is compatible with PCs and 
PS/2s wilh EVGA, SVGA, and 
VGA graphics adapters, as well 
as Macs and Quadras. 

Phone: +44 844 260123; 
fax: +44 844 260012. 

Circle ±440 on Enquiry Card. 

MIDRANGE TAPE DRIVES 

Fujitsu Europe (Uxbridge, U.K.) 
offers liie Models M2483K (rack- 
mount) and M2485K (desktop) tape 
drives. Adopting a 36-track bidi¬ 
rectional recording format, the 
small-form-factor tape subsys¬ 
tems double the storage capacity 
provided with the 18-track 
recording format. This makes 
them the ideal storage solution 
for data transfer and backup in 
midrange system environments. 

The new subsystems offer sus- 
luined data rates of 3 MBps and 
a burst rate of 4 MBps in syn¬ 
chronous mode. They incorpo¬ 
rate a 2-MB buffer. An embed¬ 
ded SCSI-2 interface (either 
single-ended or differential) 
in place of the external 
controller used in previ¬ 
ous-generation solutions 
contributes to the small 
size of these tape drives. 
Using an automatic car¬ 
tridge loader, the M2483K 
(£15,130) and M2485K 
(£16,250) support either 
five- or 10-cartridge mag¬ 
azines, for more than 20 
CiB of storage capacity. 
Phone; +44 81 573 4444; 
fax; +44 HI 573 2643. 
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Ergonomic Furniture for every 
Computerized Work Environment 



ORGANIZE COMPUTER EQUIPMENT 


For more information and a free 
brochure, contact our European sales 
office: 


Ergotron LAN Furniture organizes monitors, servers and other 
equipment upward into previously unused “free" air space. For 
existing equipment, this immediately reduces floor space 
requirements. As your LAN grows, Ergotron can help you 
potentially triple or even quadruple available floor space without 
costly building expansion. 


Ergotron Europe 
Karepeldreef 19 
1102 BB AMSTERDAM 
The Netherlands 


Tel:+31 20 696.60.65 


IMPROVE COMPUTER ACCESS 

With the flexibility of Ergotron's open architecture, you can 
custom-configure standard components to organize equipment, 
improve computer access and reduce system downtime. The 
unique Cable Management System not only hides cables, but 
organizes them for easy access and identification. 

ERGONOMIC ADJUSTABILITY 

And with Ergotron’s patented monitor suspension, you can lift, 
glide, tilt, swing, and rotate every monitor until they’re “just right’ 
for easy access and comfortable viewing. 

Tested at over 900kg, Ergotron systems are ruggedly built to 
protect your computer investment and last a lifetime. 


Fax: +31 20 609.04.59 
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What’s New 




Software Development 


Access win/developer kit . 309/319 

B-trieve devlpt kit dos/win.419/419 

Dbase 5 win/upg. 339/194 

Globalink translator prof.379 

Gupta Sql win starter/network .719/1449 

Gupta Sql base dvlp/sqlwin solo. 289/79 

Ibm C set-H- cd/1 st step . 159/89 

IMSL math stat dos/win. 459/459 

Mks Lexx/yacc dos+win/os2 . 189/189 

MksToolkitdos+win/NT/os2 .... 189/189/189 

Ms Power fortran/comp upg. 309/229 

Ms Visual basic win prof/std. 379/124 

Ms Visual C++ prof/std. 309/79 

Paradox5 win/comp upg . 339/199 

Powerbuilder desktop/dev kit. 229/284 

Powcmiaker/Powcrviewer . 164/84 

Powerpack dos/Reportsmith. 99/99 

Q&E win/os2 . 299/299 

Q&E Odbc pk win/os2 . 299/299 

SmalltalkV win/win32 . 249/849 

Statsgraphics intl/plus inti. 749/1049 

Toolbook/Mullimedia toolbook . 139/649 

Vcom winsourcc+sourccr/w.bios. 139/169 

Vb Assist/data widgets. 114/114 

Watcom C32 cd/fortran32 . 189/329 

Watcom Sql dos/win.219/219 

DataComm 

3C509tp 5pk/20pk. 114/474/1699 

3C579 eisa/5pk . 229/989 

3CLinkblder 12ptIObi/fmsI 1 I2pt .... 339/599 

Eagle EP3210eisa/5pk . 159/729 

Eagle Nmsl/F. 1099 

Eagle Npe 400 print server .339 

Elite Ultra 16C/6pk/24pk . 119/649/2329 

Ibm TR 4/16 isa/5pk. 399/1899 

Intel Etherxprss Flash/5pk/20pk . . 109/549/2079 

Ne2(M)0T/5pk/20pk. 69/309/1249 

Microdyne hub 8 port lObt .279 

Xircom pocket cthemet III .269 

Fusion 100/Sitemeter 100 . 1069/499 

Landcsk virus protect/4pk . 679/1979 

Netware console commander .269 

Novel 1/Netware .call 

On-track data recov ntw/disk-mgrN. ... 199/139 

Procomm + dos/wind.99/124 

Pcxware win/5 user. 349/1579 

Reflection I win/2win/4win. 329/245/329 

Sun Pc/Nfs base/1 u./5u. 69/239/1099 

Xtalk win/win+winfax.99/124 

Add-on Boards 

AHA 1540/2742/2940 . 199/309/309 

ATI Graphic pro turbo 4mb.599 

Diamond Stealth 64 2mb 120hz. 344 

Digi pc4/pc8/pc4c w/cabl . 339/419/439 

DPT pm2024/90-2122/90 . 269/399 

Orchid Kelvin 2mb . 199 


We carry 30,000 + items 

Call: 415-325-8088 
Fax:415-325-1081 
email: mdintt@aoi.com 

Serving clients worldwide since 1984 
Prepayment ♦ Visa/MC/Amex (2%) * 
Nous parlous Frangais • Hablamos 
Espatiol * Partiamo ttaliano ♦ 

Micro Direct International 
220 California Ave #100 
Palo Alto, CA 94306 USA 

Prices fob USA. Prices subject to 
change without notice. Products 
ma> be US versions. Call for 
K\fA. Restocking fees may applv. 
All trademarks property of their 
respective owners. 




NOTEBOOK-BASED 
NETWORK ANAUTZER 


bility on EPP, ECP, and standard 
parallel ports. The CD-2X (£349) 
has a double-speed mechanism 
that supports data transfer rates 
of up to 350 KBps. Available 
from Tekdata (Stoke-on-Trent, 
U.K.), the device is also com¬ 
patible with MPC, Photo CD, 
Audio-CD, and High Sierra for¬ 
mats. You can daisy chain it with 
to eight compatible devices, 
plus a printer. 

Phone: +44 782 577677; 
fax: +44 782 823881. 

Circle ±428 on Inquiry Card. 


DominoWAN brings network 
testing expertise to the field. If s 
a family of multiport notebook- 
based analyzers from Wandel & 
Goltermann (Eningen, Germany) 
that lets field-service technicians 
optimize their networks and 
streamline service calls. Users 
receive valuable information for 
optimizing expensive WAN 
links. 

The Windows-based GUI 
makes using the DominoWAN 
analysis features easy and intu¬ 
itive. Interface buttons provide 
quick access to analysis func¬ 
tions for monitoring, examining, 
transmitting, and capturing data. 
A setup button provides a quick 
view of the status of a network, 
letting users customize specific 
tests. 

The DominoWAN's standard 
toolbox includes applications for 
BERT, Frame Relay, X.25, and 
SNA testing. DominoWAN (call 
for price) decodes major LAN 
(i.e.. Ethernet and Token Ring) 
and WAN protocols over the 
WAN link, including 802.3, 
802.4, SNA. X.25. Frame Relay, 
and more. 

Phone: +49 7/21 86/511; 
fax: +49 7121 861333 . 

Circle ±442 on Inquiry Card. 

PLUG-AND-PLAY 
EXTERNAL CD-ROM DRIVE 

Disctec’s RoadRunner Express 
CD-2X is an external CD-ROM 
drive with plug-and-play capa¬ 


MULTIMEDIA PCI NOTEBOOK 

Based on Intel’s 32-bit PCI lo¬ 
cal-bus architecture. HM Sys¬ 
tems' (London, U.K.) Minstrel 
Xpeco Elite notebook features a 
chip set from Creative Labs that 
gives Sound Blaster Pro com¬ 
patibility under DOS and Win¬ 
dows, with the ability to record, 
compress, store, and play back 
sound and music. A CD-ROM 
drive is available. 

The 26-cm dual-scan STN 
color display provides a wide 
viewing angle and fast refresh 
rate. Using a Cirrus Logic chip 
set, which is Databook-, Intel-, 
and Xircom-compatible, the 
Minstrel Xpeco Elite offers plug- 
and-play compatibility with 
PCMCIA products. A docking 
station is available. 

The 1 MB of video memory 
gives the Minstrel Xpeco Elite 
(from £1300) resolutions of up 
to 1024 by 768 pixels with 256 
colors and a choice of simulta¬ 
neous displays. The standard 
memory configuration includes 4 
MB of DRAM, expandable to 20 
MB. The system accepts stan¬ 
dard 2M-inch IDE hard drives. 
The standard size is 220 MB, 
with options for 344 and 520 
MB. A lithium-ion battery gives 
you up to 6 hours of battery life, 
and you can recharge the batter¬ 
ies in 2 hours even when in use. 
Phone: +44 81 209 0911; 
fax: +44 81 209 0912. 
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OS/2 Programming 
Shouldn’t Have to Hurt. 



Introducing VisPro/C and VisPro/C++, 
easy-to-use tools for IBM C Set and C Set ++ 
that aren’t hard on your wallet. 


Other tools allow you to build robust, 32-bit 
OS/2 applications, but they also require 
more of your time and money. VisPro/C and 
VisPro/C++™ give you complete drag and 
drop visual programming, with all of the 
bells and whistles - without having to reach 
deep into your pockets. 

Bells and Whistles 

VisPro/C and VisPro/C++ pack an 
unbelievable amount of functionality into a 
box. You get a Workplace Shell-enabled GUI 
environment that My supports the IBM 
C Set compilers and User Interface Class 
library. Both products have the most CUA ‘91 
objects from simple buttons to 3-D business 
graphics and everything in between. 


And if that isn't enough, we’ve included a 
visual DB2/2 database designer that allows 
you to create embedded SQL client/server 
applications or reverse-engineer existing 
DB2/2 databases. 

From One World-Class Tool 
Comes Two More 

VisPro/C and VisPro/C++ follow in the 
footsteps of VisPro/REXX, the pioneer visual 
REXX programming tool Thousands of 
customers already rely on VisPro/REXX for 
powerful OS/2 development. 

Now we provide the same renowned 
functionality for the C and C++ languages, 
At the same easy-on-your-wallet prices, 


See it to believe itl 

Buy now and take advantage of our no risk, 
60-day money back guarantee, 


Tool 

Price 

Gpf 2.0 Single Platform 

S495 

Gpf 2.1 

$1,295 

Kase: C++ 

$1,495 

Kase: VIP 

$3,495 

VisPro/C or C++ 

$399 


HockWare Incorporated 

P.0. Box 336 

Cary. NC 27512-0336 

919-380-0616 

9 J 9-380-0757 FAX 

Go HockV\frre on CompuServe 

hockware@vnet.net on Internet 


Hock. 

ware 


Available directly from HockWare or the following resellers: 

United Kingdom Australia/Asia-Pacific Germany, Austria, Switzerland Germany The Netherlands, Belgium, France 

OS/2 Solution Centre Multitask Consulting Clement Edv Beratung SoftWorld Mensys 

+44-285-641-175 +61-2-904-1988 +49-618-372918 +49-821-442428 +31-23-47-08-37 


HockWare, Vis Pro/C, VisPro/C++ and \1sPro/EEXX are trademarks of Hocfcware Incorporated. All other company, product and brand names are trademarks and/or registered trademarks of ihdr respective 

holders and are mentioned for reference purposes only. ©1994 HocJtWare Incorporated, All rights reserved. 
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Something Missing? 

Complete your BYTE collection by 
ordering Back Issues today! 


1989 1990 1991 1992 1993 1994 


January 

February 

March 

April 

May 
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November 

December 
Special 
Issues 










































































IBM 

IBM 






Switzerland SwFr 16.00 
France FFr 50*00 

Sweden SEKt 80.00 


Rales (postage and handling included): Only credit cards 
or Fu roc hecks accepted! 

Holland DH 20.00 

United Kingdom & 7.75 

West Germany DM 18.00 

Please indicate which issues you would like by 
checking(V) the boxes. 

Send requests with payment to: 

BYTE Back Issues, c/o Dynamic Graphics International, 

P*0. Box 25, 3950 AA Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard D Eurocard □ VISA. □ American Impress 

Card # __ _ 

Exp, Date 

Signature __ 

Name ____ 

Address _ __ _ _ 

Postcode__ 

Country ___ 

All orders mast be prepaid. Credit cards preferred. 

Please allow three weeks for delivery bv surface mail. 


City 


BVTE 


Because the Exjie_rt s decide. 



SMARTD1SK PCMCIA CARD 

Portable computer users who 
need to store large volumes of 
unstructured data and per¬ 
form superfast searches 
through that inform a 
tiun may find Smart 
Disk, a rewritable 
disk from MRT 
1 nternational 
(Strommen, Nor¬ 
way). useful. A highly en¬ 
hanced PCMCIA Type II 
flash-memory card, it T s avai lable 
in 8-(US$1300), 16-(US$2100), 
and 32-MB (US$3500) versions. 
The 16- and 32-MB versions can 
store up to 7500 and 15,000 A4 
pages of unstructured text, re¬ 
spectively, 

A built-in MS160 nonnumeric 
coprocessor and accompanying 
MPiRE data-retrieval software let 
you conduct rapid searches 
through this data at a speed of 
15,000 pages per second. You can 
perform part-word, whole-word, 
full-sen fence, and multiple-crite¬ 
ria searches without prior knowl¬ 
edge of the filename or the di rec¬ 
tory structure. 

Phone: +47 63 892020; 
fax: +47 63 801212 . 

Circle 1439 on Inquiry Card. 

ACCELERATE CAPTURES IN 
VIDEO FOR WINDOWS 

The Aviator board comes with 
Windows software to record and 
store digital video sequences in 
A V] format and full PAL resolu¬ 
tion to a hard disk. The stored 
video sequences are compatible 
with Video for Wi ndows 1.1, and 
you can play them back in the Me- 
dia Player module that is included 
in Video for Windows. Aviator 
also has a frame grabber for stor¬ 
ing full-screen single images on 
your hard disk in 21 -bit resolu¬ 
tion at 768 by 576 pixels. 

The board from Fast Elec¬ 
tronic (London, U.K.) has one- 
step recording. Aviator com¬ 
presses video in real time and 
generates AVI clips in a single 
step without postprocessing. You 
can play back clips immediately 


after recording. 

Adobe Premiere lets 
you edit AVI files, as 
well as add titles 
and effects. 
When you use 
Aviator (£199; with 
Adobe Premiere, 
£279) in conjunction 
’with a sound card, you can 
record and store audio w ith 
the video sequences. 

Phone: +44 71 221 8024; 
fax: +44 71 792 3449 . 

Circle 1429 on Inquiry Card. 

SINGLE-SLOT PC PROCESSORS 

B lue C h i p T ec h nology (Dee side, 
U.K.) has added the NE2100 and 
SSD modules to its range of sin¬ 
gle-slot PC processors. These 
modules provide Ethernet and 
Solid-State Disk functions to the 
company's DX1 processor card 
via the 16-bit local expansion 
socket. 

The DX1 card (from £495) of¬ 
fers processor options from 
486SX/25 to 486DX4/100, lo¬ 
cal-bus GUI accelerated video 
with resolutions of up to 1280 
by 1024 pixels, VL-Bus expan¬ 
sion, 64 MB of DRAM, 256 KB 
of Level 2 cache memory, floppy 
and IDE interfaces, two serial 
ports, and a bidirectional parallel 
port. 

Applications involving LANs 
are now served by the DX l card 
and NE2100 module (from £75). 
You can configure the NE2100 
with UTP and thick-coaxial or 
diin- and thick-coaxial interfaces. 

Embedded installations are 
serv ed by the SSD module (from 
£75), allowing even larger soft¬ 
ware applications to be stored. 
The SSD module increases the 
DX I SSD capacity up to 4 M B of 
flash ROM and up to 512 KB of 
SRAM, B lue Chip Technology ’s 
SSD BIOS extension allows ac¬ 
cess to the module as though it 
were a conventional rotating disk. 
Phone: 3-44 244 520222 ; 
fax: +44 244 531043 , 
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print servers 
run down 
the competition. 


Performance. 

Axis print servers 
feature our fully-inte¬ 
grated, 32-bit RISC 
processor. So they’re 
capable of delivering 
maximum print 
speeds over 
even the most 
convoluted 
multiprotocol 
network. 

Simplicity. 

Installed within minutes, 
our Ethernet and Token 
Ring print servers simply 


demolish the competition. 


mo: 




Get Off to a 
Flying Start. 

Call +46 46 140500 now to qualify for 
an evaluation unit and a copy of our 
definitive guide to “Open Network 
Printing.” It’s time your network 
printing had some muscle! 

>1XIS- 

COMMUNICATIONS JWk 
Lund - Boston - Tokyo - Hong Kong 


Power. 

Axis NPS Ethernet 
print servers are 
placed ahead of the 
field in recent pro¬ 
duct reviews in 
BYTE magazine, 
LAN Times and 
PC Magazine. 

Now our Token 
Ring multiprotocol 
print servers 
feature the same 
technology, so 
that IBM sites 
can reap the 
benefits, too. 


Variety. 

Axis print servers 
support the greatest variety 
of protocols on the market 
including NetWare, TCP/IP, 
Windows NT, LAN Manager, 

LAN Server, and EtherTalk. 

With all the power of full SNMP 
management, it’s the optimum way 
to handle printer sharing on a LAN. 


♦Call toll free from: France: 0590-7777 Germany: 0130-81 0000 UK: 0800-96 2929 

Axis Communications AB, Scheelevagen 16. S-22370 Lund, Sweden. Fax: =46 46 140510 
All trademarks are the properties of their respective companies. 
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Hardware 


MULTIMEDIA AND PENTIUM PCS 

R&D Technology (London, 
ILK.) has added three multime¬ 
dia systems to its Mint PC range. 
All three include a dual-speed 
Panasonic CD-ROM drive, a 16- 
bit sound card, stereo speakers, 
and 10 CD-ROMs, 

The entry-level system (£899) 
has a 33-MHz 486SX processor 
and VL-Bus, 4 MB of RAM, a 
l .44-MB floppy drive, a 210-MB 
hard drive, SVGA video, DOS, 
and Windows, A 486DX2/66 
version (£1399) includes 8 MB 
of RAM, a 420-MB enhanced 
IDE hard drive, a 256-KB exter¬ 
nal cache, and Diamond Stealth 
24 VL-Bus video, A Pentium 66 
system (£ 1899) has PCI amt VL- 
Bus, with the Diamond SLealth 
video and enhanced IDE on the 
PCI bus. 

R&D Technology also offers 


the Mint Pentium PC, a VESA/ 
ISA/PC I system with PCI video 
and IDE interfaces. It includes 8 
MB of RAM, a 144-MB floppy 
drive, a 420-MB hard drive, and 
a 256-KB external cache. There 
is a choice of either a desktop or 
mini-tower format The system 
(£1899) includes an SVGA mon¬ 
itor and DOS 6,2. 

Phone: +44 8! 9655151; 
fax: +44 8! 965 3243 . 

Circle JL437 on Inquiry Card, 

SCSI-2 SOUND CARD 
AND CD-ROM PACK 

The Amitek SCSI Sound Card 
Pack (£59) includes the Media Vi¬ 
sion Jazz 16 SCSI sound card, a 
SCSI-2 CD-ROM interface audio 
cable, and three games. The sound 
card features the Jazz 16 chip set 
with a 16-bit, 44.1-kHz sample 



rate; CD-qual- 
ity digital rc 
cording and 
playback; a 20- 
voice stereo FM 
music synthe¬ 
sizer; a SCSI-2 
CD-ROM inter¬ 
face; an MPU- 
401-compatible 
joystick/MI DI 
port; and stereo line 
in/out. 

Also available 
from Silica (Sidcup, ILK.) is the 
Amitek SCSI-2 CD-ROM Pack 
(£129), consisting of a CD-ROM 
drive, CDs, SCST cable, and 
mounting screws. The Media Vi¬ 
sion CDR-H93MV CD-ROM 
drive features an access time of 
320 ms, a transfer rate of 300 
KBps, and a Sanyo mechanism 
with a 256-KB cache. 


Three CDs are in¬ 
cluded; Anecdote, a mag¬ 
azine on disk: Animator, a 3-D 
animation display and movie data¬ 
base; and Sneak Peeks, an ani¬ 
mated marathon of demonstra¬ 
tions and interactive game 
segments. 

Phone: +44 81 309 !Ill: 
fax: +44 8! 308 0608 . 
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Your software is in danger... and not just at night! 


I t's by day in fact that software 
thieves are busiest out for the 
blood of their victims ihe softwa¬ 
re-houses that invest thousands of 
hours in program developing. Now 
is the time to secure software with 
Smartkey-plus, the intelligent key 
for software protection. 

Smartkey-plus plugs into the 
PC's parallel port. It works on 
stand-alone PC and LAN. You can 
protect software under DOS, WIN¬ 
DOWS, OS/2, UNIX, AUTOCAD, 
IAN. 

Simple. Always active. Easy to 
use through a wide range of devel¬ 
oper software tools. 



• Unique personal code 

• Memory up to 448 bytes 

• Programmable algorithms 

• Protection through linkable driv¬ 
ers or automatic .EXE files protec¬ 
tion technology 

• LAN license control 

• High security ASIC technology 

• Fully transparent to parallel port 
use for printers, packet network 
adopters, SCSI adapters, etc. 

• Do isy-chai noble 

P lease coll today for details 
and documentation. And you 
will be pleasantly surprised at 
the price. 



EUTRON spa Via Gandhi 12 1-24048 Treviota Bergamo My Te! +39-35-2010G3 Fox +39-35-201277 BBS +39-35-201144 

BELGIUM- Vicking 011-431272 fl FINLAND: Dolma 90-2711 BOO ■ FRANCE: Logidato 1 464545Z6 ■ SWEDEN: JM Data 042-123145 « SPAIN: Larcu 91 -7952413 


The state of the art in Software Security 


Eutron 


THE SECURITY KNOW-HOW 


40IS a..* K V T K DECEMBER 1 994 
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Looking For A Simulation System That Has It All? 


The product is as pragmatical as the service, which 
makes Tayhr II an excellent business tool 

T. Veltman 

KLM Royal Dutch Airlines 

Taylor II is the most complete simulation package / 
have ever seen. Taylor II provides input analysis, 
graphical modeling, true 3D animation, design of 
experiments, comprehensive output analysis r self 
running presentations, and more! It has everything 
I need, from start to finish. 

J. Santiago 

Senior Consultant, GRA Consulting 

Any professional in today's world who makes a 
serious expenditure on a material handling system 
without first using the aid of a simulation tool 
Such as Taylor II, is just plain nuts! 

Winston “Terry" Taylor , 

Senior Vice President, H.B, Maynard 



I’ve Got What You’re 



“1 was having a difficult time using my current 
simulation software to solve a particular problem, 
and I was under a deadline. Frustrated, I decided 
to take a look at the Taylor II demo disk that l 
requested a few months earlier. To my surprise, 
I found Taylor II very easy to use and very powerful. 
In fact, I utis able to solve my problem urifljg just 
the demo disk! The on-line help was incredible} 
Taylor II is one heck of a software package h ! 

M. Borman 
Hewlett-Packard Company 

I was impressed with the speed at which I was able to 
begin building animated simulations with Taylor II, 
I feel the power and flexibility of Taylor II is grossly 
underrated. Even though t was looking at packages 
costing four times as much, the Tayhr II pre-purchase 
demo package was a definite decision maker , The 
purchase of Taylor II was not a mistake, 

P. Murphy 
Berkley Company 


Looking For... 



Taylor II offers pop-up menu modeling and editing... 
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»..simulation with schematic 2D animation.,. 



...design of experiments with confidence intervals... 



...500 pages of on-line help... 



...or (with a click of the mouse) 2 1/2 IL 



...result analysis in reports and graphs... 



...curve-fitting for input analysis... 



...or true 3D shaded animations... 


Pi'oducts/Hr 


...self-running presentations. And much more. 




Taylor II - Manufacturing and Logistics Simulation 

F8cH Simulations: Software, Training and Consultancy - For more information, in-company presentations or the free demo disk, call F&H Simulations. 
Europe: F&H Simulations B.V, — Spoorlaan 424 5038 CG Tilburg - The Netherlands - Phone: +31 13 366344 — Fax +31 13 427516 

Germany: Phone: +49 211 322151 - Fax: +49 21 1 322897 - U.K.: Phone: +44 71 4300945 - Fax: +44 71 4051689 
U.S.A.: F8rH Simulations Inc. - P.O. Box 658 - Orem 84059, Utah - Phone: (801) 224-6914 - Fax: (801 ) 224-6984 
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What’s New International 


Hardware 



PRINTER LINKERS 

PrinterNer Plus is a modular 
printer sharing and linking sys¬ 
tem that allows up to 32 nodes 
to work with a maximum of 
eight printers, with simultaneous 
printing to all of them. With a 
wire speed of 60 KBps, Printer- 
Net Plus (call for price) gives 
you a throughput of more than 
10 A4 pages per second. The de¬ 
vice from Prim ax Electronics 
(Taipei, Taiwan) uses normal 
four-conductor telephone wire 
and provides a network length 
of up to 400 meters. 

Phone: +886 2 695 4075; 
fax: +886 2 695 7(764. 

Circle 1444 on Inquiry Card. 


AUDIO DSP 
DEVELOPMENT TOOLS 

A hard ware-a lid-software com¬ 
bination allows easy develop¬ 



ment of digital audio signal-pro- 
cessing applications. Herbert 
Helmstreit’s (Regensburg, Ger¬ 
many) EVM has the TMS57002 
DASP from Texas In¬ 
struments, 2 MB of 
DRAM, a J 6-bit audio 
codec, a mask-pro¬ 
grammed 8-bit MCU, 
an RS-232-compatible 
interface, and an LCD, 

Options include a digital 
CD audio input and an 
AES/EBU digital audio 
interface (DM 200 each), 

The EVM with DOS software 


EMBEDDED PC FOR 
DATA ACQUISITION 

Arcom Control Systems' (Cam¬ 
bridge, ILK,) PC486SLC bus- 
based AT-compati- 
ble processor 
o a r d 
(£670 to 
£820) 
comes 
a 25- or 
50-MHz 486SLC 
CPU, 4 MB of 
DRAM, L5 MB of 
battery-backed SRAM, 3 MB of 
Hash EPROM, and six serial com- 


(DM 2000; with Windows soft¬ 
ware, DM 3000) includes a 
macro toolkit for assembly lan¬ 
guage macros, demonstration 
programs, and a macro library 
for the TMS57002. The Win¬ 
dows software includes samples 
in Turbo Pascal showing an au¬ 
dio control panel with level anti 
balance controls. The UR filter- 
design tool helps you design and 
analyze fillers. 'Hie FIR filter de¬ 
signer can generate numerous 
functions with up to 250 taps in 
one DASP. You can cascade up 
to four DASPs. 

Phone: +49 941 567755; 
fax; +49 941 567757. 

Circle 143S on Inquiry Card. 


mu nica Li ons gale way s. I /O hard- 
ware includes COM I and two 
serial ports, plus four more user- 
prog ra m mab I e se ri a l c hannel s. 
There is also an LPT-computible 
parallel printer port, keyboard and 
floppy drive/ I DE interfaces* and 
a real-time clock and watchdog 
timer. 

The VSCIM486SLC (with 2 
MB of RAM, from £ 1143) is a 
VMEbus board for embedded 
PC applications. It provides a 
486SLC CPU in standard or 
clock-doubled 50-MHz forms; a 
site for a math coprocessor; 16 
MB of DRAM; 4 MB of flash 
EPROM; 512 KB of dual-ported 
SRAM; floppy drive and IDE 


hard drive controllers; a key¬ 
board interface; COMt/2 serial 
and LPT I parallel ports; and a 
battery-backed real-time clock, 
watchdog, and counter-timer. 
Phone: +44 223411200; 
fax: +44 223 410457 , 

Circle 1445 on Inquiry Card. 


BUILT-IN UPS FOR PCS 

A UPS system fitted as an inte¬ 
gral part of a PC offers protection, 
convenience, space-saving, mid 
economy. The Micro line 300 
UPS, which is available from 
Savin (Burton-on-Trcnt, U.K.), 
fits into a standard half-height 5K- 
inch floppy drive slot. 

The Micro line 300 UPS (£! 75) 
protects your PC and monitor 
against power fluctuations and 
failure. In the event of a main 
power failure, the uniL emits an 
intermittent audible warning, 
which you can cancel via a front- 
panel-mounted switch. In addi¬ 
tion, overload and overvoltage 
protection is provided, together 
with RFI filtering. Several options 
can be supplied to provide battery 
support of up to 30 minutes. 
Phone: +44 283 512612; 
fax: +44 283 512619. 

Circle ±453 on Inquiry Card. 


Network Modem and Fax Sharing 
Software for Windows & DOS 


A Modem Server and Fax Server all in One Package 
The Best Way to Share Modems on your LAN. 


For Novell, Windows for Workgroups, LANtastic, LAN Manager, Pathworks, LAN Server and more! 




Windows: WINport turns Windows 
COM ports into network ready COM 
ports. Use any Windows fax or 
communications software "right out of 
the box" including ViaFAX, Win tax. 
Eclipse Fax, Dynacomm, Procomm, 
Xtalk, pcAnywhere & more! 



DOS: WINport also includes an 
INT-I4h driver for DOS software such 
as pcAnywhere, CIM. Rencom, etc... 




FAX port: WINport includes FAX port, 
a fax server module, for store and 
forward faxing, network fax queuing, 
and inbound fax forwarding & routing. 


Value Added Differences: Access 
^Security, Modem Traffic Management, 
Diagnostics, Queueing, Fax Notification, 
Support of ISDN Controllers With True 
COM Port Emulation 


. User Friendly : WINport can be * Affordable: Sold by the number of 

completely transparent to users. They shared modems. Unlimited users per 

* won't even know they're using a license. Includes ViaFAX fax software 

shared modem! for Windows 8l DOS. FREE! 


LANSource UK Tel: +44 954 782799, Fax: +44 954 782796 



LANSource 
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■ S ckc++ FOR wtsdows : 

COMM-DRV 

£145 

CrystalComm lor Windows 

£130 

Greenleaf Comm++ 

ElflO 

Greenleaf CommLib Pro 

£365 

MagnaComm/Windowg 

£260 

Btrieve for Windows 

£365 

Btrv++ 

£185 

C0/ISAM MU for Win 

£150 

CodeBase 5.1 

£259 

CodeBase++ 5.1 

£259 

DataBoss for Windows 

£410 

Integra VDB/C++, Client/Server 

£509 

Integra VDB/C++, Desktop 

E209 

List & Label Pro 

£395 

Paradox Engine & DFX 3.0 

£125 

POET SDK 20 

£360 

Q+E Database Library 

£295 

Raima Database Manager 

£300 

Raima Object Manager 

£305 

Spread/VBX++ 

£175 

Watcom SQL for Windows 

£260 

Essential Chart for Win 

£320 

GrephiC/Win 7 0 

£370 

Graphics Server SDK 

£206 

Real Time Graphics Toots 

£400 

Windows Charting Toots 

£245 

AccuSoft image Format Ub/Wln 

£430 

Ad OculOS (image Analysts) 2.0 

£325 

Borland Visual Solutions Pack 

E59 

l Canvas h++ 

£340 

Control Palette 2.0 

£135 

Data Entry Workshop 

£135 

I DalaTable 

£249 

! Diamond Toolkit 

£310 

1C Image Control 1,1 

£325 

KPWin-n- 

£600 

LEADTOOLS Prof 

£520 

: M4 

E6B5 

Magic Fields 

£260 

: MS Visual Control Pack 

£69 

PCX Toolkit for Windows 

£155 

ProtoGen+ 

£220 

SaleWin 3 0 

£190 

TX Taxi-Control 3,0 

£1160 

| WirVSys Library 

£105 

WindowsMaker Pro 5.5 

£750 

Zinc 3.6 tor Windows & NT 

£505 | 


C&C++ 

Comms 


Async Prof for C/C++ 2.0 

£170 

C Asynch Manager 

£1/5 

C Comms Toolkit 

£215 

COMM-DBV 

£145 

Essential Comm 5.0 

E265 

Greenleaf CommUb 5.0 

£235 

MegnaComm/DOS 

£215 

SllverComm “C Asynch 4.0 

El 95 

Database 


Btree Filer for C Network 

£170 

Btrieve 

£365 

C-lndex+ Pro 

£349 

c tree Plus 6.4A 

£565 

CodeBase 5.1 

£259 

Code8a$e++ 5.1 

£259 

D4SAM 

£325 

d-tree 

£490 

j Data Boss 3.5 (Spec lal Offer) 

£79 

I Greenleaf Database Library 

El B0 

| Paradox Engine & DFX 3.0 

£125 

POET SDK 2.0 

£360 

r-tree 

E305 

Raima Database Manager 

£360 

Raima Object Manager 

£360 

SoftFocus Bl roe/ISAM 

£75 

Topaz tor C 4.0 

£255 

Watcom SQL Developer's 

£260 

Graphics 


3D-Ware Std 

£99 

30-Ware Prof 

£249 

1 Accusoft Image Format Ub 

£430 

dGE 5 0 

£205 

Essential Graphics Toolkit 

£320 

Fastgraph 3,0 (Ted Gruber) 

£160 

GFX Graphics Ub 32-bil 

£270 

GmphiC 7.0 

£345 

GX Effects 3.0 

£125 

GX Graphics 3.0 

£155 

HALO Professional 2 0 

£245 

Me taWl N DO W-DOS 4.4 

£170 

M etaW 1N DO W-DOS/286 4.4 

£240 

MetaWI NDOW-DOS/386 4 4 

£309 

PCX Toolkit 6.0 

£155 

PCXLab-DOS/286/386 

£135 

Real-Time Graphics & UfT 

£225 

GUI 


4Sight 

£300 

graphics-MENU 

£185 

Menuet/CFP 2.0 

£310 

MEWEL/GUI Std 4.0 

£390 

Object-Menu w/Source 2.7 

£510 

T-Windows 

£240 

Zinc 3,6 for DOB 

£505 


| BASIC COMPILERS 

BBC BA5IC-B6 Plus £75 

C A-Real Izer 2.0 (Win) £ 190 

GFA-BASIC for DOS £S0 

GFA-SASIC for Windows £B0 

GFA-BAS1C for Win Compiler £54 
PowerBASlC (DOS) £110 

PowerBASlC Pro (Win&DQS) £225 
True BASIC 3,0 £83 


OW PRICES 

MICROSOFT * BORUND 





Microsoft Access 2.0 C289 

Microsoft Delta £330 

Microsoft Fortran 5,1 £138 

Microsoft Fortran Power Station £230 

MS FoxPro 2.6 Pro DOS £350 

MS FoxPro 2.6 Std DOS £87 

MS FoxPro 2.6 Pro Win £380 

MS FoxPro 2.6 Std Win £87 

MS Macro Assembler 6.11 £110 

MS Multimedia Viewer Pub Kit £230 

MS Visual Basic for DOS Std £06 

MS Visual Basic for DOS Prof £230 

MS Visual Basic for Win Std £96 

MS Visual Basic for Win Prof £230 

Microsoft Visual C++ Std £65 

Mic ra&aft Visual C+ + 2.0 £299 

Microsoft Windows 3.1 £78 

Borland C++ 4.0 £285 

Borland Pascal with Objects 7.0 £250 

dBase 5.0 for DOS £405 

dBase 5.0 for Windows £260 

dBase Compiler 2.0 £245 

Paradox Engine & DFX 3.0 £125 

Turbo C++ 3,0 £59 

Turbo C++ Visual Ed. for Win £64 

Turbo Pascal 7.0 £84 

Turbo Pascal lor Windows 1.5 £99 

Paradox for DOS 4.5 £405 

Paradox for Win 5,0 £285 

WITH FULL TECHNICAL SUPPORT 


Math & Scientific 

C/Math Toolchest & Grafix 
Huge Virtual Array & NAT 
Lin pack, h++ w/Source 
Math.h++ w/Source 
Ml FI ACL 

Science. Eng S. Graphics Tools 

Memory Managers 

Heap Expander 3.0 
MegaHaap 
MoreHeap 3.0 
PowefSTOR 
VMDala for DOS 


Baby Driver Kernel 3.0 
BGl Primer Driver Toolkit 
GX Printer 1.5 
SLATE 

Screen 

C-Scape 4.0 
C/Windows Toolchest 
Green leaf Datawindows 3.0 
MEWEUTEXT Std 4.0 
Object Professional for C++ 
Panel Plus f| 

TCXL U1 Dev Sys for DOS/Win 
Vermont Views Plus 4.05 

General & Systems 

C Tools Plus/E,0 

CAD/CAM Dev Kit/20 Personal 

Crusher! with Source 2.0 

Green leaf ArchiveLIb 

Hold Everything 

interwork 

MTASK 

Multl-C w/Source 
Resident-C 

Spontaneous Assembly for C++ 
TCOMP/Multi-Platform 
TTSR Ram Res Dev Sys 2.0 
TG-CAD Prof 5.0 
Tools h++ w/Source 5.04 
TSRs and Mora 

Tools 

C-DQC 5.0 
C-Vision for C 3.1 
Clear + for C 

CodeCheck (Professional) 
MKSLEX& YACC 
PC-Linl for C 
PC-Lint for C/C+ + 

PCVACC Personal 
Source Print* 5.0 


£45 

£215 

£429 

£257 

£39 

£140 

£130 

£115 

£135 

£99 

£665 

£250 

£105 

£240 

£200 

£360 

£45 

£225 

£390 

£190 

£260 

£140 

£595 


£135 

£375 

£195 

£210 

£160 

£205 

£215 

£39 

£160 

£95 

£105 

£105 

E795 

£259 

£130 

£185 

£95 

£135 

£495 

E240 

£89 

£139 

£250 

£190 


GREY 

MATTER 

tw3ih2S3r , iS^SmBSibi h 

Prices no not includ-a VAT or oilier Tocal tows 
n ui ilD i nskuta dalivsry Iti jijsrinlsud UK 
Please check jtrlceit at time of outer w sds are 
fK&pamd some weeks before pebfiEetimt. 

This, iiago lists some oi cur itrLHUfEb » 
sail os tor a nofiipfufo prfcd M. 
ORDER BY PK0ME WITH YOUR CREDIT CARO 

(0364)654100 

FAX: (0364) m2M 



PROGRAMING 


i Ada Assemblers 1 

Basic 

C/G + * 

Comms Cross Dev 

^ Custom Coni rots Database 

Debuggers Dos Extenders 

Editors 

Fortran 

1 Graphics 

GUI 

1 Linkers) Locators 

Lisp 1 

Modula-2 Multitasking i 

Pascal 

Prolog 1 

Smalltalk 

SQL 

Version Control Visual Programming 

1 Windows 

Xbase 

We stock many Hems for which there is 1 

B c & C++ COMPILERS I 

Aztec Embedded C86 

£290 

Microsoft Visual C++ Sid 

£65 

Microsoft Visual C++ Intel Ed 

£299 

Symantec C++ 6.1 Std 

£85 

TopSpeed C Prof 

£169 J 

TopSpeed C/C++ Prof 

£215 

Turbo C++ 3.0 

£59 

Turbo C++ Visual Ed. for Win 

£64 

Borland C++ 4.0 

£285 

Borland C++ for OS/2 15 

£149 

High C/C++ 386 3.2 

£555 I 

High C/C+ + lor OS/2 

£445 1 

High C/C++ for Win NT 

£445 

Salford C/C++ Developer 

£395 

Salford C/C++ Prof Plus 

£295 I 

Symantec C++ 6,1 Prof 

£310 8 

Watcom C/C++ 10,0 (CD) 

£164 ! 


Microsoft Visual C++ 2.0 lor Intel 

Get ready for Windows 95! Visual C++ 2 0 
includes MFC 3.0 (32-bit OLE & ODBC, 
multithreading, tooltips, floating & deckmg 
loolbars and tabbed diatogs), new IDE 
(integrated resource editors, customisable 
user Interface & new project window), C++ , 
templates & exceptions (hurrayl), taster 
compiler with new Optimisations and Jiew 
incremental linker. Visual C++ 2-0 can has! 1 
& target Windows NT or Windows 95 and 
can also target Win32s, ie also includes 
Visual C++ 1.51 tor IB-bit development (with ■ 
MFC 2.5) and the OLE Control Developer's 
Kil (lor developing both 16 5 32-bit OCX's). 1 
All 0t this with online decs on CD-ROM for 
just £293 Printed documents will be 
published by Microsoft Press - call for 
details Upgrade from ANY Microsoft C 
compiler (including QuickC!) for only £155 
(no proof required - It scans your hard disk}. , 

Purchasers ot Visual C++ 2.0 can also get a 
copy of Windows NT 3,5 Workstation for only; 
£70 If you want to atari developing for 
Win32, convert your Win 16 apps, write 
OpervGL apps. or simply want a mors stable j : 
development platform, calf us right now lo 
place your order. 

Codew right Fusion 

If you use Visual C++ or Borland C++ and 
like 1 he IDE but not the editor - your dreams 
have been answered Codewrighl Fusion 
plugs Into your IDE replacing the existing 
editor and gives you all the power of a 
standalone editor Only El 23 - call us now 
for lull details. 

Visual Developer's Suite 

This has to be foe bargain oi foe year for 
Visual Basic and C++ programmers. All the 
VisuafTools products are now available as a j 
bundle for an introductory price of £220. It 
includes Formula One (spreadsheet/grid 
control), First Impression (2 & 3-D charting 
wllh photorealistic rendered output), Visual 
Writer (word processing engine), 
ImageStream (bitmap ffVktor Imaging 
library) and Visual Spalls (spelling 
checker). All include a DLL & VBX and are 
royalty free except ImageStream (which 
includes a VBX and 100 runtimes j, Call us 
now to order your copy 


Wvisval basic for wm .bows 



Visual Basic 3.0 for Win Std £96 

Visual Basic 3.0 for Win Prof £230 

Comms Lib/Win £115 

Network Library/Win £80 

PDO Comm lor Windows £99 

Agility/VB £180 

Btrieve for Windows £365 

GodeBasIc 5.1 £140 

Controls for Btrieve £ 185 

Integra VDB/VB, Client/Sorver £509 
Integra VDB/VB, Desktop £209 

List 8 Labels for VB £279 

Q+E Multilink/VB 2.0 £270 

Q+E ODBC Pack 1.2 tor Win £340 
Raima Data Manager £450 

VB/ESAM MU £150 

VBtrv for Windows £185 

VtsuaVdb Network 3.0 £235 

3-0 Widgets £89 

ChartR jilder for VS £75 

Control Palette 2.0 £135 

Custom Control Factory £49 

Date Widgets £99 

Designer Widgets £99 

Formula One £220 

HighEdil tor VB £165 

MS Visual Control Pack £69 

QuickPak Pro for Win 3,0 £145 

Spread/VBX £175 

SpyWorks-VB £120 

Tab/VBX £49 

TX Text Control for VB + 1C £199 

VB/Magic Controls £t20 

VB Assist 3.0 £135 

VBToofo 4.0 £115 

WinWidgets/VBX £160 

AccuSoft Image Lib/VBX £430 

3D Graphic Tools £130 

Code.Print Pro for VB £85 

Compression Plus for VBWin £200 
DynaZlP VRX El 79 

FXTools/VB Std 1,5 El 49 

FXTools/VB Prof £260 

Grid/VBX £75 


GUI Assisi 
IrnageKnlfe/VBX 1.3 
ImageMan/VB 3.0c 
ImageStreanrVVBX 
MediaKnife/VBX 
Microhelp Muscle/Win 
PCX Toolkit for Windows 
QuickPak Scientific for Win 
Spellcheck 
TMS Toots 
TrueGrid Pro 2.1 
VB Compress Pro 3.0 


£350 

£175 

£239 

£220 

£244 

£125 

£155 

£105 

£49 

£99 

£105 

£99 


Visual Instrument Panel Controls £150 


VISUAL BASIC FOR DOS 


MS Visual Basic for DOS Std 

£96 

MS Visual Basic for DOS Prof 

£230 

Comms Lfo/DOS 

£115 

Network Library/DOS 

£80 

FDQ Comm 

£65 

Btrieve 5,1 

£365 

CodeBase 5.1 

£140 

db/Lib Prof 3.0 

£195 

E-Tree Plus 

£165 

VB/tSAM MU 

£150 

Vbtrv for DOS 

£120 

Elltech'a GUI Toolkit 

£125 

Fastgraph 

£160 

Graphics QuickScreen 

£105 

Graphics Workshop 

£105 

GraphPak Pro 

£99 

GX Graphics 3.0 

£155 

Compression Plus 

£130 

Compression Workshop 

£110 

Mierohelp Muscle/DQS 

£155 

PDQ 

£110 

Printer Plus 

£1B5 

ProBas 5.6 

£169 

QuickPak Prof 4. t 

£145 

QuickPak Scientific 3.0 

£105 

QuickScreen 4,0 

£1® 

TSRffiC 

£89 


1094/CS 
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Natural colours, super fine pixels 


Your eyes will tell you - Hitachi's new range of monitors 
takes image quality and user comfort to new levels. 

You’ll see more of your document, spreadsheet or drawing 
at up to 1600 x 1280 on our new CM2198ME and 
CM2199ME. (That’s 2M super fine pixels on view!) You'll 
see rock steady pictures on these new 21 " FST screens with 
refresh rates up to 150Hz, and even 1600 x 1280 at 80Hz 
on the TC092 approved CM2199ME. 

Your eyes wilf appreciate Hitachi's 
natural colours, which avoid the 
tiring harshness of some other 
monitors. They will also enjoy the 
crispness produced by the fine 
horizontal pitch of Hitachi's 
famous tri-dot shadow mask - 
0.225mm is finer than any 
equivalent grill type mask. 



Of course, ail Hitachi's monitors, from 15" to 21", comply 
fully with MPR-IJ and other ergonomic and safety stand¬ 
ards. And when the power management system blanks 
the screen they are still good to look at! 

For details of a new generation of monitors, call your Hitachi 
sales office now - your eyes will appreciate the difference. 


HITACHI 

Business Systems Division 


di> 

+32 

67-88-25-50 

<@> 

+41 

(0)64 502211 

OE 

+49 

(0)40-73411-133 

DK 

+45 

43 99 92 00 

<H> 

+34 

(9)3 330 8652 


+358 [9)18 752 7804 


<S) +33 1-48 13 60 65 
OB +44 (0)181'649 2092 
Of} +39 (0)2-483261 
Np +47 69 32 82 55 
NU) +31 34 03 59140 
+46 (0)8-761 62 50 


Circle 554 on Inquiry Card. 


























Radio-Wave Propagation and Analysis Tool 



You use HTZ to plan and manage radio networks in the 
V/U/SHF bands. The program integrates multilayered geo¬ 
graphic information, including aftimetric data, reference im¬ 
ages (i.e. r paper maps, satellite images, and aerial pho¬ 
tographs), ground occupancy, and building heights. HTZ 
(call for price) manages variable-scale files and includes 
predefined propagation parameters and equations for condi¬ 
tions like multiple diffraction fields, Fresnel ellipses, and 
earth curvature. 

HTZ displays 2-D and 3-D images, simulating configurations 
for fixed and mobile units according to design, transmission, 
and reception parameters you specify. You can modify prop¬ 
agation parameters and field calculations to evaluate areas 
of radio network transmitter and receiver coverage for given 
frequencies and terrain. HTZ stores site information in a 
database and includes functions such as radio-interference 
and receiving-efficiency calculations. 

Contact: A 777/, Puteaux, France, +33 1 47726236; 
fax: +33 1 47288025 . 

Circle 1456 on Inquiry Card. 


DIGITAL PICTURE EDITING 
FOR SILICON GRAPHICS 

Vision Images Intern mi onaFs 
Animator Broadcast is a multi¬ 
purpose 32-bit true-color graph¬ 
ics system for Silicon Graphics 
workstations. Designed for ap¬ 
plications in TV, video, film, and 
prepress graphics, it includes 
modules for paint, digital picture 
processing, masking, image com¬ 
positing, and animation. 

Available from Ambitron 
(Winnersh Triangle, U.K.), the 
program can handle resolutions 
of up to 32,768 by 32,768 pixels 
with 24-bit color and 8-bit alpha 
channel control Numerous file 
formats are supported. Other fea¬ 
tures include direct digital hard 
disk recording/replay and an op¬ 
tional interface for controlling ex¬ 
ternal video, digital, scanning, and 
film-recording equipment. 

Animator Broadcast's (£2995) 
modules include: Picture Book, 
which has thumbnail image-file 
browse, retrieve, and save op¬ 
tions; Process, with image-pro¬ 
cessing facilities; Effects, stan¬ 
dard digital video effects for 
image rotation as well as move¬ 
ment and image effects like an¬ 
tique. melt, and jitter; and Com¬ 
bine. which offers seamless 
image compositing with mask- 
based combination as well as ad- 
dition/subtraction of individual 
RGB channels. 

Phone: +44 1734 440500; 
fax: +44 1734 448644. 

Circle 1460 on Inquiry Card. 

MANUFACTURING ANALYSIS 

Cimiinc (Nottingham, U.K.) of¬ 
fers AMT AnalysL and AMT 


Precut. AMT Analyst (£2000) 
is a design-analysis package that 
provides a photo-realistic simu¬ 
lation of 3-D surface models and 
checks the integrity of surfaces 
to reveal even minor imperfec¬ 
tions, so you can eliminate po¬ 
tential manufacturing in¬ 
accuracies. 

AMT Analyst can ac¬ 
cept input from most CAD 
systems* so you can ana¬ 
lyze designs and refer 
back to the designer be¬ 
fore any metal is cut. The 
program can identify nu¬ 
merous problem areas. 
You can rotate, translate, 
and dynamically magnify 


models to look more closely at 
finely detailed areas. 

A manufacturing-analysis tool, 
AMT Precut (£2000) solves the 
problems encountered in complex 
tool manufacturing. It lets you 
build full tool-path integrity in the 
design of a product, mold, or tool, 
thereby avoiding the need for re¬ 
peated prototypes or dry runs. 
AMT Prccut lets you check NC 
cutter-path information on a sur¬ 
face-designed model. You can 
process up to 1000 Lri mined sur¬ 
faces and 15,000 cutter points in 
15 minutes. 

Phone: +44 602 256255; 
fax: +44 602 252620. 

Circle 1463 on Inquiry Card. 


BUSINESS FORECASTING 
AND ANALYSIS 

NeuroForecaster is a business 
forecasting and analysis tool de¬ 
signed to mimic human think¬ 
ing. In addition to 12 built-in 
neural-network models (e.g,, 
back propagation, radial basis 
function, and the proprietary 
FastProp and NeuroFuzzy mod¬ 
els), NeuroForecaster/GA 4.0 for 
Windows (call for price) includes 
the Genetica Net Builder. This 
is a technique that searches for 
the besL combination of input 
data and Lhe most predictable 
forecaster horizon for a given 
problem. It automatically creates 
and optimizes forecaster struc¬ 
tures and control parameters by 
evolution and genetic search. 
NIBS (Republic of Singapore) 
has also added features such as 
Best Net Search, Best Input Data 
Search, Best Forecast Horizon 
Search, Auto Test, Auto Save, 
and Auto Stop. 

Phone: +65344 2357: 
fax: +65 344 2130. 

Circle 1459 an Inquiry Card. 

SECURITY MADE SIMPLE 

Microti Technology (Kew, ILK.) 
says that AB-Lock is the most 
easily installed and simplc-to- 
use PC access-control utility yel 
The program prevents copying 
of programs, makes chosen files 
read-only, prevents read/write 
access to chosen files, and bars 
access to chosen disks or drives. 
You can temporarily switch off 
this protection by running AB- 
Lock. 

When you first receive AB- 
Lock (single-user system, £38), 
it is set up to prevent copying or 
amending of programs, make the 
AUTOEXEC .BAT file read-only, 
prevent reading or updating of the 
CONFIG.SYS files, and prevent 
use of the A and B drives, Y ou can 
quickly reconfigure any of these 
functions to suit your company ’ s 
requirements. 

Phone: +44 81 948 8255; 
fax: +44 81 332 2914. 

Circle 1461 on Inquiry Card. 
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Keyboards Made in Europe 


Circle 501 on Enquiry Card. 


The mobile Keyboard 
for mobile People 
i|» Saves Power 

_ Saves Space 
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you are on the move and use 
>ur notebook extensively you 
aed an external keyboard. It 
iList have a super low profile, 
small foot print and must be 
isy to transport. It should 
ave low power consumption 
it the batteries to last longer 
id have the comfortable 
mch that only mechanical 
^modules can offer. In one 
ord: you need our new 
herry 4100. The mobile key- 
uard for mobile people. Free 
f CFCs. 90% recyclable. 

00% tested. Because Cherry 
Byboards are quality products 
lanufactured in our ISO 9001 
stifled company, 

Bst our competence. 

2 nd today for further technical 
Btails! 

hree of many applications: 




ITALIAN CITIES OF 
ART ON CD-ROM 

C* D. Hardware (La Spe/ia, Italy) 
presents Italia Bella, a series of 
mu I Li media albums on CD-ROM 
for Windows based on Italy's 
most famous cities of art. The first 
release is dedicated to Florence. 
The CD-ROM lets you navigate 
through the city, watch pictures 
and videos of important monu¬ 
ments and buildings, read the 
city's history, learn about the lives 
of famous artists, have a look at 
picturesque comers and situations, 
and get information on how to 
reach Florence. 

More than 120 full-screen, full- 
color, high-resolution pictures are 
accompanied by comments in four 
languages, Italia Bella contains 
more than 15 minutes of full-mo¬ 
tion video. Hyperlinks give you 
fast access to the information on 
the CD, linking works of art, bi¬ 
ographies, and Lhe history of the 
city. All written and spoken text on 
the CD-ROM (US$19.95) is 
available in English, French, Ger¬ 
man, and Italian), Other titles 


available soon include Rome, 
Venice, and Naples. 

Phone an d fax: +39 187 
513828. 

Circle 1462: on Inquiry Cord. 

TEXT DATABASE MANAGER 

The latest version of Idealist for 
Windows (single-user, 

£295) and Windows NT 
(single-user, £395) is 
available in diem /server 
form. Essentially the 
same software will run 
"instant-retrieval" data¬ 
bases on everything from 
laptops to corporate 
WANs. Blackwell Soft¬ 
ware's (Osney Mead, 

ILK.) Ideali st 3i) updates 
its indexes as soon as you 
update the data. Its server 
queues update requests from its 
clients so that it makes updates in 
between other operations. 

Idealist 3.0 offers end users 
multifield overvicwing of hit 
lists, options for checking all or 
just indexed terms, automatic or 


manual deletion of duplicates, 
and graphics viewable in a sepa¬ 
rate window as well as in fields 
or as layout items. 

Features for applications de¬ 
velopers include customized 
complex search dialog boxes; 
global and database-specific data 
definitions; 160 maximum fields 


per record; hidden, encrypted, 
and WORM field modifiers; and 
snap-to-grid for creating custom 
record layouts. 

Phone : +44 865 206206; 
fax: +44 865 791738 , 

Circle 1464 on Inquiry Card. 






LabSuite for the Mac 

National Instruments is bundling its LabView 
graphical-instrumentation software and HiQ 
numerical-analysis and data-visualization 
software for the Mac into a package called 
LabSuite (£2305). It provides the software 
you need for reat-world applications, includ¬ 
ing laboratory automation, automated test¬ 
ing process monitoring and control, physio¬ 
logical monitoring, personal instrumentation, 
and report generation. 

Scientists and engineers can use HiQ to hy¬ 
pothesize and mode! the details of an experi¬ 
ment or system. They would then use LabView 
to develop a Mac-based data acquisition and 
control system to conduct the experiment 
and measure its results. You can use libraries 
in LabView to analyze and present data in real 
time or use the 41 Write to HiQ" VI to transfer 
any acquired data to HiQ for off-line interac¬ 
tive analysis. You can adjust the hypothesis, 
based on the experiment, and repeat the pro¬ 
cess. 

Contact: National Instruments IL Newbury, 
U.K., +44 635 523545; fax: +44 635 523154. 

Circle 1457 on Inquiry Card. 
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Circle 546 on Inquiry Card. 


ConEQ/DB V2.2.4 




ConEQ to quality 


ConEQ/DB is a powerful, 
simple to use, graphical 
and statistical program for 
SPC with database 
management, running in 
DOS or any PC network. 
Major users are certified 
suppliers of GM, Ford, 
Renault, Peugeot and 


others. They are 
ConEQted to quality, 

Don 1 ! settle for less. 
Free demo available at our 
anonymous FTP server at 
asterix, intersis.pt 

INTERSIS s.a. 


INTERSIS S.A. Est. Pa^o d'Arcos, 48 • 2780 OEIRA5 -PORTUGAL 
TeL 351.1.4412247 Fax 351 .1 .4412287 E-mail: into@intersis.pt 


Real-Time Multitasking 

for Microsoft C, Borland C, Borland Pascal 


Develop Real-Time Multitasking Applications with RTKemel! 

RTKemel is a professional, high-performance real-time multitasking kernel. It runs under 
MS-DOS or in ROM and supports Microsoft C, Borland C++, BorlandiTurbo Pascal, and 
Stan/ Brook Pascal*. RTKemel is a library you can link to your application. It lets you run 
several functions/procedures as parallel tasks and offers the following advanced features: 


* pre-emptive, evsnt/intecrupt-difver 
scheduling 

* number Dl lasks only limited by RAM 

■ task-switch time of 6 p 5 (33-MHz 406) 

* up to 64 priorities (changeable a! run-lime) 

* time-slicing can be activated 

■ limer interrupt rate of 0. t to 55 ms 

■ high-resolution Interval timer (1 p s) 

- activate or suspend tasks out ot 
Interrupt handlers 

* programmable interrupt priorities 

* Inter-task communications using sema¬ 
phores, mailboxes, and message-passing 

* keyboard, hard disk, floppy disk Idle times 
usable by other tasks 

- supports math coprocessor and emulator 


■ supports up 10 36 COM ports 
IDigiBoard and Hostess boards) 

■ protocols XOn/XOff, DTR/DSR RT3/CTS 

■ full support of NS16550 UAHT chip 

■ fast, Inter-network communication using 
Novell's IPX services 

* runs under DOS, LANs, or without DS 

- caM DOS without re-entrant* problems 

■ resident multi-tasking applications (TSHs) 

* runs Windows or DOS Extenders as a Task 

■ supports CodeView and Turbo Debugger 
1 Kernel Tracer far easy debugging 

* ROMabte 

* full source code available 

* no run-time royalties 

- free technical support by phone or fax 


RTKemel-C 4.0 DM 795 RTKernel-PascaJ 4D... . DM 695 ;|K|Hp 
C Sou rce Code : add DM 695 Pa seal Sour ce Code : add DM595 I - - li_ 

International orders: add DM 50 shipping and handling. MasterCard, Visa, check, bank transfer accepted, 



On Time 

MARKET! NG 



Professional Programming Tools 


On Time Marketing 

Karollnenstrasse 32 * 20357 Hamburg 
GERMANV ■ CompuServe 100140.633 
Phone +49 - 40 - 437472 - Fax 435196 


In AuEtralia/Mew Zealand, contact: 
MicnjWay Pty. Ltd. 

Unh 1. 16 Tarnard Drive 
Braeside, VIC 3195 ■ AUSTRALIA 
Phone (03.) 580-1333 ■ Fax 580-8995 



Heterogeneous Line Balancing 

Fabmaster’s $MD Line Balancing option balances compo¬ 
nents between different surface mounters on the same pro¬ 
duction line* The program assigns parts to different ma¬ 
chines to equalize the mounting time on each machine, 
increasing overall performance and avoiding bottlenecks. 
Thanks to the use of flexible machine-independent models, 
you can calculate mounting times accurately for any target 
machine, assuring accurate line balancing. You can use the 
5MD Line Balancing option (US$5000 plus US$1000 per 
machine type) with most surface-mount machines. 

Contact; Fabmaster S.A., Mevlan/Grenoble, France, 

+33 76 41H104; fax: +33 76 412824, 

Circle 3.45S on Enquiry Card. 


TEST SERIAL 

COMMUNICATIONS LINKS 

With COM-Watch Professional 
3 J, you can tesi RS-232, RS-422* 
and RS-485 communications 
links without specialized equip¬ 
ment, The package includes an 
RS-232 connection adapter. It can 
monitor, via your PC, the actual 
data and handshake lines simul¬ 
taneously at speeds of up to 115.2 
Kbps. The presentation of cap¬ 
tured data lets you quickly un¬ 
derstand the relationship between 
transmitted data, re¬ 
ceived data, and the 
control leads. COM- 
Wuich Professional 
3J (995 Dutch guild¬ 
ers) can read two serial 
channels simulta¬ 
neously and provides 
five ways of display¬ 
ing the data. 

CER Internation¬ 
al ’5 (Roosendaal, The 


Netherlands) package offers a set 
of trigger functions and display 
formats to focus on the data you 
need. In addition, you get some 
postanalysis options for error de¬ 
tection and checksum calcula¬ 
tions, For active testing, CQM- 
Watch Professional 3.1 can send 
data strings or commands, de¬ 
fined in a certain script, to check 
the response of a device. 

Phone:+31 1650 57417; 
fax: +31 1650 6215! t 

Circle J.4SS an Inquiry Card. 
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ompex 32-bit Ethernet. 


PerformatKe 

takes off. 



New Compex PCI adapter. 

Connected to a full duplex 
Ethernet switch, it cuts in like an 
afterburner to more than double 
network 
performance. 

Its PCI bus 
architecture 
makes it ideal 
for high end 
servers in 
networks with 
demanding 
I/O intensive applications such as 
video-editing and desktop 
publishing. Only the Compex 
ENET32-PCI combines: 

USA 

COMPEX. Inc. 

4051 £. La Palma. Anaheim. CA 92807 U.S.A. 

(714)630-7302 Fax (714) 630-6521 



■ Full duplex or half duplex 
operation. 

■ Connectors for all 
standard Ethernet 
cabling on board. 

■ Bus mastering. 

■ Jumper-free, J 
auto/software 
configurable. 

■ Autosense feature 
makes cable 
identification a snap. 

■ Supports all popular 
network operating 
systems. 

■ Breakthrough U.S. $169 
retail price tag. 

Compex has high performance 32+hit 

Ethernet cards for VL and EISA buses, tool 

GERMANY 

ReadyLINK Networktechnofogy GmbH 

AJbert Einstein Strasse 42,63322 Rodermark 

Tel: (49) 6074 98017 Fax (49) 6074 90663 


m 

32-bit 

BUS 

STOP 


If you’re looking for an easy, low 
cost way to make your network 
performance soar, call Compex. 


C 


TWT 

PCI 

Mfi 

VL 

~wi— 

EISA 


^'4 


COMPEX 


|lnc.,USiA. 

Out-connecting the rest 






NetWare 


SOFT. 
_ CMS. 

COMMITBLE 


© l ¥94 Cntnpcx, tiJF- 

AJI iradcmartx und cwpyrljjJna Art rfte property of Itwif respeaiw (wtdeii. 

SINGAPORE 

COMPEX Systems Pte Ltd 

4 Kim Chuan Terrace, Singapore 1953 
(65) 288 3220 Fax (65) 280 9947 
Tlx RS 35551 POWMAT 
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EMBEDDABLE AUTOMATION 
FOR WINDOWS 


Soft BI ox’s Smart Pad 3,0 lets 
Windows users, corporate devel¬ 
opers, and sytems integrators em¬ 



bed custom au- 
tomation 
facilities into 
Windows, 
DOS, or host- 
based applica¬ 
tions, Three 
versions arc 
available from 
Prisma Office {Slough, U. K.): the 
Standard Edition (£99), the Pro¬ 
fessional Edition (£199), and the 
Run-Time Edition (per user. £13). 

SmarlPad lets you turn te¬ 
dious, multi step tasks into sin¬ 
gle-click actions. You can cre¬ 
ate toolpads for your favorite 
applications with buttons that can 
launch other applications, send 
keystrokes to the application, ex¬ 
ecute program menu items, play 
back recorded macros, and send 
DDE Execute commands. In ad¬ 
dition, you can associate Smart- 
Pad too I pads with and embed 
them in Windows programs by 
just clicking on a running appli¬ 
cation’s window. 


Phone: +44 753 ft10899: 
fax: +44 753 HI 0903. 


Circle ±467 on Inquiry Card. 


STATISTICS FOR THE POWERPC 

Data Description designed Data 
Desk 4,2, its da La- analysis pack¬ 
age lor the Mac, to run in native 
PowerPC mode. The package 
(£400) supports the entire Mac 
product line, while keeping data 
files compatible across machines. 
Available from Majih Software 
(Dublin, Ireland), Data Desk 4.2 
dynamically allocates memory 
for data as needed, allowing for 
an unlimited number of cases or 
variables in a data set. In addi¬ 
tion, it provides the horsepower 
to work with large data sets more 
quickly and efficiently. 

Data Desk 4.2 provides a full 
range of statistical plots and pro¬ 
cedures. Available plots include 
h i stog rams, bar c harts, scat Le r 


plots, dot plots, box plots, and 
3-D rotating plots. Available sta¬ 
tistical procedures include Lesls, 
confidence intervals, summary 
statistics, correlation tables, sim¬ 
ple and multiple regression. 
ANOV A/M AND V A/repeated 
measures, principal components, 
clustering, contingency tables, 
and frequency tables. 

Phone: +353 f 6719408; 
fax: +353 I 6619785. 

Circle 1469 on Inquiry Card- 


ENHANCED MULTIMEDIA 
PACKAGE 

Digithurst 
(Roy ston, 

ILK.) has 
added en¬ 
hanced ob¬ 
jecthandling 
to its multi- 
media pack¬ 
age, Picture- 
Book 2.2. This increases the 
flexibility when you are creating 
e I ectron ic pu b I i cat ions contai n- 
ing digital video. You also have 
Lhe ability to incorporate text into 
pages in a scroll able format, which 
lets you use large virtual pages as 
an alternative to a format that is 
dependent on screen size. Pic- 
tu re Book 2.2 can handle infor¬ 
mation that is distributed via ser¬ 
vices like the Internet, so you can 
use it as a front end for electronic 
newspapers or on-line publica¬ 
tions. 

The company also offers a 
version of PictureBook dial you 
can run in conjunction with 
video capture and scanning de¬ 
vices without using a MicroEyc 
video card. The upgraded han¬ 
dling of AVI files assists those 
using PictureBook 2.2 (£595, 
with 10 run-time licenses) to cre¬ 
ate presentations that incorpo¬ 
rate moving video for use on 
notebook PCs, 

Phone: +44 763 242955; 
fax: +44 763 246313 . 

Circle ±470 on Inquiry Card. 



Welcome To 
Philips 
Worldwide 
Distributor 
Network, 

Call any of our distributors 
for more Information * 


European 

Distributors 


Austria 

Elsat 

Handelsges, 

MBH 

43 1 816 040 

Belgium 

AcalAuriema 
32 2 7205963 

InetcoOst 
5A/NV 
32 2 2442811 

France 

Infodip 

33 1 4085 0821 
Winners 

33 1 4936 5300 

Germany 

AHA Computer 
GMBH 

49 4531 17070 

Cequedrat 

GMBH 

49241 963 1100 

GbmfineGMBH 
49 461 73000 

MscratronAG 
49 89 420 80 

Open Storage 
GMBH 
49 611 29031 

Greece 

Rouliadis 
Associates Corp. 
30 1 924 2072 


Israel 

h B‘Technology 
Carp. 

972 525 Q7006 

Italy 

ArtecSRL 
39 6 638 4224 

Datamatic 
39 2 287 1131 

Spain 

PerdataSA 
34 3 418 6524 

Sweden 

Zetstor Data AB 
46 8920000 

Switzerland 

Dicam AG 
41 42 64 3737 

The Netherlands 

Euro Reseller 
DstBV 
02990 32306 

Maxcom 
Nederland NV 
033 961511 

Multimedia 
Produxx 
033 560555 

United Kingdom 

CD Revolution 
44 932 562000 

Ideal Handware 
Limited 

44 81 390 1211 



PHILIPS 


CD-RECORDABLE 
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Aca\ Philips has created life. They call it CD-Recordable. 

It hears. It sees. It creates. We talk. It understands me. Together 
we move fast. And I can depend on it. Philips. Breakout of the box. 

For more information about the people who first brought you _ _ _ _ - 

CD ROM, CD-I and now bring you the newest CD-Recordable PH I LI PS 
technology, the CDD522, call 1-800-777-5674 CD RECORDABLE 

Call me. I’m interested: circle 546: Please send literature: circle 545 on Inquiry card. 
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INTERACTIVE MONTY 
PYTHON CD-ROM 

Twenty-five years af¬ 
ter Monty Python 's 
Flying Circus first hit 
the TV screens, fans old and new 
have something to celebrate with 
the arrival of Monty Python’s 
Complete Waste of Time. 7th 
Level’s interactive comedy show 
on CD-ROM. Available from 
Longman Logotron (Cambridge, 
U.K.), the CD-ROM incorporates 
the Desktop Pythonizer, which 
lets you customize your computer 
with 20 interactive screen savers; 
icons such as Spam, policemen, 
and chickens; nasty noisy bits; and 
a zapper to turn any of the Python 
scenes into wallpaper. 

Monty Python’s Complete 
Waste of Time (£54.99) offers a 
chance to interact with entirely 
new comedy and animation; en¬ 


joy your favorite 
sketches again; test 
your skill with de¬ 
mented games; ex¬ 
plore giant scenar¬ 
ios, such as the Exploding TV 
Room; and even sing along with 
the lumberjack song. There is 
also a quest to discover the Se¬ 
cret of Intergalactic Success. 
Phone: +44 223 425558; 
fax: +44 223 425349 . 

Circle 1472 on Inquiry Card. 

TAPI-COMPATIBLE 
PC-TELEPHONE PROGRAM 

WinPhone 4.0 is a worldwide 
TAPI-compatible telephone pro¬ 
gram with built-in support for re¬ 
turn calls. The program makes 
fully automatic use of the Tele- 
Passport callback service possi¬ 
ble. According to MegaSoft 


(Wien, Austria), this should save 
you up to 60 percent, depending 
on the country, of your interna¬ 
tional telephone charges. 

With the drag-and-drop fea¬ 
ture, you select one or more 
numbers by highlighting on the 
screen. You simply move the 
number across the screen onto 
the WinPhone icon. WinPhone 
4.0 (without TelePassport, DM 
199; with TelePassport. DM 490) 
can dial rapidly with speech 
recognition and a simple sound 
card in your PC. 

Phone: +43 I 470 202212; 
fax:+43 1 470 202277. 

Circle 1020 on Inquiry Card. 

DIGITAL-IMAGE LIBRARY 

The ImageShop CD-ROM gives 
visual access to more than 25,000 
color images. The ImageShop 



(US$39) database contains over 
10,000 keywords to help you 
search and browse through com¬ 
binations of subjects, place names, 
categories, and individual-theme 
CD contents. You simply type in 
the idea, and the thumbnails of 
found images appear. If you need 
an image immediately, Kagema 
(Zurich, Switzerland) offers an 
ISDN high-speed communica¬ 
tions link that lets you collect im¬ 
ages directly from your computer. 
Phone: +41 I 3210600; 
fax: +41 I 3210642. 

Circle 1478 on Inquiry Card. 



TAKE CONTROL 
OF YOUR 
HELP DESK 


Looking for a better way to manage your 
support operations? Think of SupportMagic 2.1, the 
largest selling PC Help Desk and Asset Management 
software for Windows: • E-mail interface • User defi¬ 
nable fields • Call tracking • Call Escalation • On-line 
problem solving tools • MDI interface • etc. 


Call today for your FREE DEMODISK 
of the best selling Help Desk Software 

31 - 71-323626 


SupportMagic 

SupportMagic, Haagse Schouwweg 8b, 2332 KG Leiden, 
Netherlands, tel. 31-71-323626 Fax: 31-71-769948. 


COMPUTER EXPO ’95: 
Where East meets West 



ef the fonntf Eail Mack. fVifmr of (urtl* jir MiOmI III IW 
USS100 million Thu II one of the nun « ii high lime 

K> toot for Wlrw* 

I Oth Imonatioful Exhibition COMPUTER EXPO *95 

Jmurr. 2Sih 2Hih Wjran Polaul. MOKOT0W Exhibition Cbm. 
PtlKc of Qtftwr and Science 


*ih. Finn See. CO-W* Win 


UO exUNiUo tnu 13 oomnei JuB m I** 

Biuro Reklamy S.A. 

TELi W M 71 FAXi/M/II-** IIJM 
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Hardlock. The art of individual 


software protection. r 



With today’s fiercer compe¬ 
tition on the software mar¬ 
ket, it has become increas¬ 
ingly important to protect 
software products against 
piracy. 

Since 1985, FAST Electron¬ 
ic has sold over 1,000,000 
software protection mod¬ 
ules. Its product name, 
Hardlock, has become syn¬ 
onymous with software pro¬ 
tection through hardware. 
Transparent, compatible, 
daisy-chainable, program¬ 
mable, hackproof. 

No wonder that the interna¬ 
tional press qualified it as a 
very high quality product. 

Software protection as 
unique as your software. 

Today, a software protection 
system must meet the 
needs of a wide range of 
users. As a result, what was 
once an outstanding soft¬ 
ware protection module has 
grown into an outstanding 
palette of software protec¬ 
tion products. You want 
classic protection for your 
software at the parallel 
interface? Then, Hardlock 
E-Y-E, which can be individ¬ 
ually encoded with the 
Crypto Programmer Card, 
is the ideal solution for you. 
Perhaps you’d prefer to pro¬ 
tect your software with an 
add-on board? You can 
install the Hardlock Double- 
Face board in all PC/AT and 
PS/2 computers. You want 


to protect your software in a 
network? You want to store 
additional information on 
the module? Hardlock E-Y-E 
is still the answer 
You want to protect your soft¬ 
ware when using a notebook 
or a laptop? The fully com¬ 
patible Hardlock PCMCIA is 
the ideal solution. 

Without modifying the 
implementation of your pro¬ 
tected application, the new 
Hardlock PCMCIA can right 
now be used. 

The parallel interface 
remains free. Sales repre¬ 
sentatives will particularly 
appreciate this when carry¬ 
ing their notebook in a brief¬ 


case. It is also useful when 
other external devices need 
to use the interface. 
Hardlock PCMCIA uses the 
defined 5 V supply voltage 
of the PCMCIA interface. 
So it does not matter if the 
parallel port on notebooks 
or laptops becomes weaker 
in the future. This is also set 
to become the standard for 
desktops in the near future. 

There’s no substitute for 
experience. 

All Hardlock products meet 
the same high quality stan¬ 
dards and offer an out¬ 
standing price/performance 


ratio. This includes access 
to the Hardlock Hotline, 
available to our customers 
daily at no extra charge. 
Give us a call and request 
our new brochure highlight¬ 
ing our whole line of copy 
protection products. 



Programmable, algorithmic response 
and memory option - 
all in one. 

Hardlock E-Y-E tried and tested by 
a million customers. 


Order your evaluation package today I 

Contact B. Ajari at Fast Electronic or one of the offices below : 


UK: 

FAST Electronic UK Ltd 
Tel: ++44-71 -2218024 
Fax: ++44-71 -7923449 

France: 

FAST Technologies S.A.R.L 
Tel: 0033-1-46 949296 
Fax: 0033-1-46 949297 

Spain/Portugal: 

Fast Iberica S.L 
Tel: ++34-1-7253626 
Fax: ++34-1 -7267219 


Italy: 

Techne S.R.L. 

Tel: ++39-59-440690 
Fax:++39-59-440720 

BeNeLux: 

Crypsys Data Security 
Tel: ++31-1830-24444 
Fax:++31-1830-22848 

Greece: 

Fast Hellas AE 

Tel :++30-1-6893 675 

Fax:++30-1-6854 624 


Finland: 

Fast Finland Oy 

Tel: ++358-0-5611 001 

Fax: ++358-0-5611 006 

Hungary: 

Recognita Corp. 

Tel: ++361-201-8925 
Fax:++361-201-7607 

Croatia: 

G&G Electronic 
Tel: 00385-41-315794 
Fax:00385-41-333510 


America/Far East: 

Glenco Engineering Inc. 
Tel: ++1-708-808-0300 
Fax:++1-708-808-0313 


IIIIFHST 

Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, 80336 Miinchen, Tel: ++49-89-53 98 00-20, Fax ++49-89-53 98 00-40 
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ATMA Rendering Systems srl 

introducing 

REAL LIGHT 

Radiosity based rendering and 
walk through for low end VR applications 


Looking for international resellers 


ATMA Rendering Systems srl 

Via Settala, 10 

20124 Milano - Italy 

Ph. +39 2 29531350 

Fax +39 2 29531500 

e-mail info@atma.systemy.org 


SURVEYS • SALES ORDERS • TIME CARDS • REGISTRATIONS 


AUTOMATED DATA ENTRY 


FORMS 


H AT 


FUNCTION 

Only leleform eliminates data entry ,; shortens turnaround time , and reduces paper 
handling in one integrated software solution. Worm is the price-performance leader. 

Recognizes hand print, machine 
print and marked 


circles ^» **£?&* 


Creates professional forms 
a optimized for 
% recognition 



Includes 

data 

editing and 
verification 
functions 


Stores information 

in leading datobases/spreadsheets 


Receives forms via 
leading scanners and fox modems 


Seeking 

International 

Distributors 


i farm 


- TEL+1 (619)259-6445 
FAX +1 (619) 259-6450 


ri O rdiff \^S° ftware U.S.A. 


INSURANCE CLAIMS • PATIENT HISTORY • CREDIT APPLICATIONS 




MODULAR FINANCIAL « 

AND ACCOUNTING 
SOFTWARE 

Accounts II 
Software 
(Mackworth, 

U.K.) has 
added to Ac¬ 
counts II6, its 
midrange 
modular fi¬ 
nancial and 
accounting software package, an 
entry-level MRP II for efficient 
production planning, a standard 
charges table, a quotes ledger, and 
a commitment accounting mod¬ 
ule. With full use of color, easy-to- 
use pop-up facilities, and a Lotus- 
compatible spreadsheet. Accounts 
II 6 (single-user, from £350 per 
module; multiuser, from £750 per 
module) includes a number of 
modules and a fax link. 

The MRP 11 feature automati¬ 
cally optimizes the savings that 
your company can gain from 
proper control of stock and or¬ 
dering. The standard charges 
table lets you pick nonstock 
items or service charges from a 
list, include them as itemized 
charges on bills, print or process 
them immediately, or keep and 
accumulate them. 

Using Account II’s quotes 
ledger, you can save the details 
of quotes, recall them individu¬ 
ally for revision, and turn them 
into an invoice. The commitment 
accounting module lets organi¬ 
zations track how much money 
has been committed to be spent. 
Phone: +44 332 824731; 
fax: +44 332 824755. 

Circle 1474 on Inquiry Card. 


quiring in-depth programming 
knowledge. The program from 
Integrated Measurement Systems 
(Southampton, U.K.) supports 
Windows client and server DDE 
functions, which lets you export 
or import data in real time with 
other Windows applications. 

Genie’s (£316) Strategy Editor 
provides functional block icons 
that you can select from an on¬ 
screen library and interconnect 
to generate a flowchart-like se¬ 
quence of commands. A number 
of icons are provided in the li¬ 
brary. You can log your acquired 
data to disk or display it in graph¬ 
ical form in real time as the data 
acquisition progresses. 

The Display Editor allows so¬ 
phisticated display customiza¬ 
tion and animation. You can cre¬ 
ate graphical objects, such as 
instrument display panels or con¬ 
trol panels, as well as custom bit 
maps, which you can incorpo¬ 
rate into a run-lime strategy to 
animate the display. 

Phone: +44 703 771143; 
fax: +44 703 704301. 

Circle 1473 on Inquiry Card. 


DATA ACQUISITION 
AND CONTROL ► 

Genie is a Windows data 
acquisition and control 
package. It provides a 
front end that lets you set 
up and configure engi¬ 
neering and scientific 
measurement and control 
applications without re- 
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IS LOOMING FOX 

DISTRIBUTORS WORLDWIDE! 



A powerful and flexible two-dimensional 
computer-assisted design program, with 
professional performance. As well as covering 
all manual design techniques, thanks to the 
speed and ease of design given by the 
program interface, EXTRACAD II allows the 
quick execution of mechanical, architectural, 
chemical, electronic and civil design, as well 
as many others. 


USS 69 

SUGGESTED 

PRICE 


MS-DOS VERSION 

Available 

in several languages 


ELECTRAII FOR WINDOWS 

This package has been created to develop easily electric 
and electronic sketches using the power of Windows. 
With Electra II it is possible to do a lot of graphic 
operations, such as: creation, modification, moving, 
duplication, rotation, cancellation of part of the design 
and of the objects drawn; in addition to this, you can also 
draw circles, arcs, ellipses and rectangles, and you are 
able to use complex objects like electronic symbols. Of 
course ft is possible to add and edit text using the 
standard fonts of Windows. More than 50 electric and 
electronic symbols are included in the package, Electra II 
is the ideal solution for preparing electronic plans with 
the computer. Manual included. Required: 386, 4 Mb of 
Ram, Ms-Bos 5,0 or superior, VGA, 



PHYSICS S1ULATI0NS FOR WINDOWS | | EXTRAMATH FOR WINDOWS 



An excellent program for physics 
studies, divided into Experiments, 
Dictionary and Test. Initially it is possible 
to simulate physical models (with the 
possibility of altering boundary 
conditions) with result display both on 
video and on paper The Dictionary 
functions allow easy search of the laws 
of kinematics. Finally, it is possible to 

ram* nut aaev toctc. fnr self evaluation, 


US$ 29 

SUGGESTED 
PRICE # 


MS-DOS VERSION 

Available 

In several languages 


Function calculation for Windows is a 
useful tool for the analysis of mathe¬ 
matical functions. The program 
allows the plotting of functions, the 
calculation and plotting of second 
differential and p rtm iti ve fu nctio ns 
(maxima, minima, flex points and 
zeroes), the calculation of limits, 
defined integral functions and more. 




WIN-DIETA III 


Win Dieta III is the ideal program for 
keeping your weight under control 
and for planning your diet (either 
Mediterranean or International) with 
extreme simplicity. Win Dieta 111 
comes complete with alimentary 
schedules and respective graphics, 
for a fast understanding of the 
qualities of differet foods. Manual 
enclosed. 


MS-DOS VERSION 

Avai fable 

in severs* languages 1 


MS-DOS is a trademark of the Microsoft Corporation 
MS-WINDOWS is a trademark of the Microsoft Corporation 




Via Montepulciano, 15 - 20124 Milano (ITALY) 

Tel. +39-2-66987036 - Fax +39-2-66987027 


IFYOUARE LOOKING FORA 
SOFTWARE DISTRIBUTOR IN 
ITALY, PLEASE CONTACT US 
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Industrial Strength 


WIN-PROLOG [Console] 


*| Pi e Edit Search Bun Options Window 


Zj^ 


Write industrial strength business applications for the 
industry standard operating environment, Windows 3,11 
Applications which are intelligent, robust. Applications 
which release the full 32-bit power of your computers. 


And with LFATROLOG, write them the easy way: 

True 32-bit stacks, heaps, programs & data 
Directly programmable dialogs, menus & windows 
High level access to the GUI and operating system 
Two-way data exchange through DLLs and DDE 


Not to mention the Integrated source level debugger, 
multi-file program editor, project files, incremental and 
optimising compilers, and full Prolog predicate library. 


IEK1 

11 AS! - 1 

|UZt5J 

l PROLOG 


*o 


The Industrial strength business 
applications development kit! 

—- ur 



Logic Programming Associates Ltd 
Phone (US Toil Free): 1-800-949-7567 
Fhone: +44 01 071 2016 - Fax: +44 01074 0440 
Email: I pa@dx.compul Inkxa uk CompuServe: 100136,134 


SA-9600 Stand-Alone Radio Modem 

□ Asyne/$yne RS-232 interface 

2400* 4800* 7200, 9600 BPS R pYaTy ne~~ ] 

n Encryption capable j_w/data compression option \ 

□ Up to 15-mile range. 

hundreds of miles with repeaters/am pi i Tiers 

Full or Half Duplex 

Voice and DC POWER options 


Wireless Data Communications 

for Micros, Minis and Mainframes 


Transparent radio link— 
no software modifications 
□ Modem-only option 


400-500MHz Band 
(FCC CERTIFIED 
450-470MHz) 


works with external 
radios at other 
operating frequencies 


[ PC-compatible 
j plug-in board 
| (PC-9600) also 
! available 





Tel: (01) 516-589-6800 
Fax: (01) 516-589-6858 
35 Orville Drive* Bohemia NY USA 11716 




DATA ACQUISITION 
AND PROCESSING 

Magali, HTS's (Momescot, 
France) modular software pack¬ 
age, was designed for data ac¬ 
quisition, analysis, processing, 
test management* and report gen¬ 
era l ion. For data acquisition. Ma- 
gali (US$800 to US$40,000, de¬ 
pending on the final application) 
handles incoming data by con¬ 
trolling multifunction plug-in 
cards on the computer's control 
bus or your proprietary acquisi¬ 
tion. For data processing, the 
package contains standard math¬ 
ematical, logical* statistical, and 
signal-processing functions and 
supplemental libraries, 

Magali* % graphics editor lets 
you customize the user interface 
and configure display screens 
and reports with text, logos, bor¬ 
ders. graphs, histograms, and bar 
charts. A set of macros is pro¬ 
vided, so you can build chained 
sequences of commands in com¬ 
plex pressing operations. With 
an extension kit* you can add 
supplemental modules. 

Phone: +33 68 227965; 
fax: +33 68 227964 , 

Circle £475 on Inquiry Card, 

VIRTUAL BREADBOARDING 

B 2 Spice and B 2 Logic are PC- 
based packages that reduce the 
entry-level cost of computer- 
based analog and digital circuit 
simulation, according to Adepi 
Scientific Micro Systems (Letch- 
worth, U.K.). B-Spice and 
B-Logic (each, LI95: together, 
£295) let you design, test, and 
debug circuits in much less time 
than using a traditional bread¬ 
board and at a fraction of the 
cost. 

B 2 Spice creates analog circuits 
without building conventional 
prototypes. You build circuits on¬ 


screen and then run the simula¬ 
tion and modify it without leav¬ 
ing the program. You can cus¬ 
tomize graphs and tables to 
present your information. 

An integrated network editor 
and digital-circuit simulation so¬ 
lution, B-Logic includes a library 
of standard components. You can 
also create your own components. 
The program lets you open mul¬ 
tiple circuits at the same lime and 
group modules together to create 
new circuits. B 2 Logic lets you 
place taps anywhere on a circuit to 
allow real-time or bit-by-bit circuit 
testing and analysis. 

Phone: +44 462 480055; 
fax: +44 462 480213 . 

Circle 1471 on Inquiry Card. 

VIRUS SCANNER 
FOR WINDOWS NT 

Until now, Windows NT virus 
checking 
could be 
done only 
by running 
OS/2 virus 
checkers in 
the NT 
OS/2 compatibility mode or by 
using DOS-based products at a 
workstation. Now, Sweep for 
Windows NT (up to 25 users, 
£495 per year: over 25 users, 
£895 per year) lets network file 
managers check direedy for DOS 
and Windows viruses on NT file 
servers. 

Sweep for Windows NT uses 
Sophos’s (Abingdon, U.K,) pat¬ 
ented InterCheck Technology 
running on the file server to 
check the server and the LAN 
workstations to ensure that no 
viruses are introduced. Inter- 
Check operates by verifying 
every “unknown” program be¬ 
fore letting you run it. A key user 
benefit is that revising the an¬ 
tivirus database to take account 
of the latest viruses is done by a 
single monthly update to the 
server soft ware. 

Phone: +44 235 559933; 
fax: +44 235 559935. 

Circle £480 on Inquiry Card. 
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The Green Monitors From KHZ. 



JANUARY 1994 


BEST VALUE 


GENERAL BUSINESS 


COLOR MONITDR 




awarded the *'Best Value: General Business Color Monitor" by BYTE Magazine 
Report 


CA1718 was the Best Value Runner-up for Spreadsheet and Graphics Color Monitor In BYTE Magazine's 
January 1994 SYTE/N3TL Lab Report. 


New Features of 15", 17", 
20 " & 21" Color Monitors: 

External Adjustment 

1) Power Saving 4) Pincushion 

2) Full Screen 5) Trapezoid 

3) Rotation (Tilt) 6) Degaussing 


Wh y KFC ? 

Our complete line (9”, 14", 15", 17" 
20" & 21" monitors), allows you to do 
one-stop sourcing, efficiently 

■The energy sfar emblem and economically, 
does not represent EPA 
endorsement of any 
product or service ." 



A Professional Monitor Company 

HEADQUARTERS, T.W.N. CALIFORNIA USA TEXAS, USA (OEM) SMILE GERMANY HOLLAND 

TEL: 8S6 2 754B353 TEL: 714-546-0336 TEL: 512-8356776 TEL: 49-2154-9280 0 TEL: 31-10-2202313 

FAX: 886-2 7548498 FAX: 714-546-0315 FAX: 512-8356779 FAX: 49 2154 1032 FAX: 31-10-2200840 
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All product names are trademarks of their respective companies 


>EGIS: The World's Best 
Anti-Piracy Protection 
in Minutes. 







The /EGIS System 
protects both DOS and 
Windows applications. 


/EGIS automatically 
checks for code 
changes due to 
viruses or hackers. 


File Edit Format Options Window 


/EGIS SYSTEM - DOS 


Data 


File 


Program 


INPUT FILENAME: 
OUTPUT FILENAME: 
ENCRYPTED FILES: 
ENCRYPTION KEY: 
MESSAGES: 

'SELF TEST: 

,PERIODIC CHECK; 
EXPERT MODE: 


TEST. EXE 
AEGISTST. EX 
*.0VL *.DTa' 
1234ABCD 
ENGLISH'" 

Y 

30 SEC. 

N 


Only /EGIS protects 
programs plus data 
files and overlays. 


PRESS ENTER TO START PROGRAM CONVERSION.. 


/EGIS automatically 
monitors the hardware 
key’s presence. 


Enters 


Selling in other coun¬ 
tries? Specify English, 
Spanish, German or 
other languages. 


Your application is 
enclosed in a highly 
secure encrypted shell, 
fully protected — with no 
programmer coding— 
in less than 7 minutes! 


End of Story. 

800 - 841-1316 


SOFTWARE 

SECURITY 

6 THORNDAL CIRCLE, DARIEN, CT 06820-5421 Tel: 203-656-3000 Fax: 203-656-3932 BBS: 203-656-3928 
Software Security International Ltd., London: +44-784-430-060 Fax: +44-784-430-050 

SSI Belarus, Minsk: +(7) 0172-45-21-03 Fax: +{7) 0172-45-31-61 Circle 524 on Inquiry Card. 
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Blasts from the Past 



DENNIS BARKER 

As we approach our twentieth year of publishing 
BYTE, we’ll be looking back at highlights from 
two decades of covering the PC revolution. 



Big laptop issue: We looked at 
new portables—Compaq’s 
LTE/286, Grid’s GridPad, the 
T1000SE and T3I00SX from 
Toshiba, and Zenith’s Super¬ 
sport SX—and claimed they 
“point to the future of small 
computing.’’ Looking back, 
their farsighted¬ 
ness was spotty. 

The Compaq and 
Grid machines 
probably pointed 
the farthest. The 
LTE had a 20- 
MB hard drive 
only three-quar¬ 
ters of an inch 
high, and Com¬ 
paq engineers had designed a 
very small circuit board (7.5 
by 2.5 inches). The GridPad, 



housands of books 
could be on-line, available at 
the touch of a button." 

—Senator Al Gore, on his 
proposal for a National 
Digital Library and advanced 
communications network 


precursor to the PDAs of the 
1990s, could read handwriting. 
Looking not so futuristic, the 
T1000SE used the “now-ubiq- 
uitous battery-backed RAM 
card,’’ which we apparently 
thought would be the big thing 
in tomorrow’s notebooks. Bat¬ 
tery life for these units aver¬ 
aged 3 hours. 

Happy birth¬ 
day, Visi- u. 

Calc. In iEi 

the tenth i 
year of the spreadsheet, our in¬ 
terview with inventors Dan 
Bricklin and Bob 
Frankston serves 
as a reminder of 
how small big 
things could be: 
Their “visible cal¬ 
culator’’ ran on a 
24-KB machine. 
(In contrast, Lo¬ 
tus 1-2-3 would 
require a 256-KB 
machine; today’s Windows 
version needs at least 4 MB.) 



It Sounded So Fast Back Then 

Maximum clock rates was 
the big debate at the Micro¬ 
processor Forum. Our news 
story quoted one designer: 
“The electrical environment 
becomes a real problem at 
clock speeds higher than 
33 MHz.’’ Microprocessor 
Report's Michael Slater 
and others predicted clock 
speeds would top out at 
about 50 MHz. But former 
IBMer Andrew Heller had 
the clearer crystal ball, pre¬ 
dicting speeds 
of 100 to 
150 MHz in 
> the “next 
few years." 


Toward the other end of the 

issue, Intel engineer Neal Mar- 
gulis wrote about the new 860, 
Intel’s foray into RISC. Pro¬ 
moted as a supercomputer on 
a chip, the 860 was expected 
to hit 50 MHz (although the 
designers generally spoke of it 
as a 40-MHz chip). This mil- 
lion-transistor processor made 
big use of pipelining, could ex¬ 
ecute two instructions in the 
same clock cycle, and put a 
CPU, FPU, MMU (memory 
management unit), graphics 
unit, and separate instruction 
and data caches on the same 
silicon slab. Today, you can 
find it used in laser printers and 
other embedded applications. 



Communications was the theme 
that month, and one of the hot 
issues was the debate over the 
best high-level protocol for 
four-year-old Ethernet: TCP/IP 
or the Xerox Network System. 
(Ethernet grew out of Xerox’s 
scheme for connecting its of¬ 
fice machines.) Manufacturers 
were supporting one of these 
protocols, and their Ethernet 
boards were consequently in¬ 
compatible. 


Love and War at Chaos Manor 

Jerry Pournelle finally got 
his hands on one of the 
first HP LaserJets. Despite 
some flaws—problems with 
proportional spacing, a pa¬ 
per tray that held only 80 
sheets, a useless print-in¬ 
tensity control—Jerry wrote, 
“I think I’m going to be in 



love." 

The Chaos Manor game 
of the month was Gulf 
Strike from Victory Games, 
a simulation of war in the 
Persian Gulf. What if Sad¬ 
dam Hussein had 
been reading? 



PC of the Month: The Tandy 
1000 Perceived highlights: 
“will give a lot of homes the 
advantages of a fully function¬ 
al 16-bit machine”; base price 
of $1358.95; “will run Flight 
Simulator and most other IBM 
PC and PCjr 
software”; 
“clever use of 
gate arrays to 
handle mul¬ 
tiple graph¬ 
ics modes”; 


“DeskMate software”; “more 
compatible with IBM PC than 
Tandy 2000 (can read disks 
used with the IBM but not 
those with the 2000).” 



Numerical analysis was the fo¬ 
cus. “ If Leibniz were alive to¬ 
day, he would be employing a 
friendly desktop computer as 
a tool for examination of con¬ 
cepts ranging far beyond the 
calculus he helped shape.” 

He’d also be reading this issue 
of BYTE to learn how to analyze 
polynomial functions with a TI- 
59 calculator, cop some code 
for performing trigonometric 
functions and printing curves 
on an HP plotter, and maybe 
even ordering one of the new 
Hcathkits. 


In the News 

The number of BBSes had 
jumped in a year from three 
to an estimated 60. . . . 
Computer Systems Design 
Group was offering a new 
“Unix-like” operating system 
for 8080 and Z80 systems. 

. . . Motorola and Zilog were 
developing MMUs for their 
68000 and Z8000 chips. 

. . . The FCC benevolently 
granted permiss 
to amateur ra¬ 
dio operators 
with PCs to zap 
ASCII files 
around using 
the OSCAR 
satellite. . . . 

Shugart was 
cranking out a thousand 
floppy drives a day. while 
number 2 Micropolis was 
producing 200. 
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NEW WINDOWS NT WORK 
A POWERFUL BREAKTHROUGI 


Now the productivity level of 
your business can reach new heights, 
Microsoft*. Windows NT-Workstation, 
Windows NT Server and Microsoft's 
integrated suite of server applications 
bring you the power and connectivity 
to run your business better, smarter 
and faster. And that will make quite 
a splash with your customers. 

More than 1,000 business solutions, 
like financial trading, accounting and 
inventory control systems, tire now avail¬ 
able for the Microsoft* Windows NT 
platform to give you the competitive 
edge. The kind of reliable, high- 
performance solutions you expect on 
high-end systems, at a price you de¬ 
mand for PC hardware and software. 

From file server to application server: 
The power to run your business. 

Whether you need to run basic file 
and print or sophisticated applica¬ 


tions on your network, Windows NT 




Windows NT Server works with 
any client, including Windows- for 
Workgroups, MS-DOS* or Windows NT 
Workstation operating systems. And 
with this release, our highest-rated 
product for customer satisfaction 
just gpt better. 

Dramatic performance 

improvements allow users to access 

the information they need up to twice 

as fast, to make better decisions and 

deliver exceptional service. Graphical 

tools make managing the network 

Windows NT architecture seamlessly 
integrates more than 1,000 business solu¬ 
tions , including the ones you use now i 


easier. And it provides complete con 
nectiviry witli your existing networks, 
including NetWare*, UNIX*, 
Macintosh* and IBM* SNA systems, 
so your current network can take 
advantage of the new generation of 
server applications coming to marker 
on Windows NT. Quickly and easily 

Introducing the new Microsoft 
family of server applications. 

Now more than ever, efficient 
information sharing and managemer 
is crucial to serving customers and 
staying competitive. The new Microso 
family of server applications—for 


“Pleassc specify Windows NT Wbrkstalicin or Winder*™ NT Server evaluation kit. * ‘Based on BA PCQ-Sysnwric 94 results— 48 clients rotal time. 

€' 1994 Microsoft Corporation. All rights reserved. Offer expires January 15, 1925. hi the50 United, States, call {»D0)434-3902, Dept. VNH. Customer* in Canada, call C§0Q)563-9048; outside the United States ant 
Canada contact your local Mkmsoft subsidiary or call (206)93fi-8fHS1. Microsoft. MS-DOS, and Win32 ate registered trademarks and Windows and Wiiitktwrt NT arc trademarks of Microsoft Corporation. DEC i 












NTION, SERVER AND MORE. 
N RUSINESS COMPUTING. 



iatabase management, messaging, host 
iccess and system management—can 
seamlessly integrate corporate infor¬ 
mation with the desktop to radically 
mprove business 
vherher you ’re 
in emerging 
rompary or al- 
-eady one of the 
fortune 500, 

\nd the open 
Windows NT Server platform inte¬ 
grates solutions from other major 
/endors in the industry as well, giv- 
ngyou maximum choice. 


Windows NT Workstation: 
Incredible power and security. 

Whether you run high-end 
manufacturing, engineering, financial, 
software development or other 
sophisticated applications on your 
desktop, Windows NT Workstation 
is ideal. This 32-bit operating system 
gives you all the power for high-end 
businesss-crideal applications you 
need plus all of the Windows,--based 
productivity applications you need— 
all on a single system. And all for the 
cost of a PC. 

The new 3.5 release of Windows 
NT Workstation has a substantially 
smaller memory requirement and runs 
applications up to three times faster— 
with full integration (via OLE objects} 
and crash protection for both 16- and 
32-bit applications. It continues to be 
the best choice for a secure desktop, 
ensuring all important files and pro¬ 
grams are protected from tampering 
and user error. 

Full power now and 
into the next century. 

Microsoft Windows NT and the 
Microsoft family of server applications 


performance. 



Sttondi 

10W 2000 3000 4600 5000 WOO 7000 

New Windows NT 
Server 3,5 runs your 
applications twice 
as fast** 


are built to optimize your current 
investment while positioning you well 


for the future. The Win32* application 


programming tit SOLECTRON 


interface and 
OLE object 
technology are 
Microsoft's 
strategic system 
technologies. 
Applications 
that run today 
will continue to 



TULLETT AND 
TOKYO 
FOREX, INC, 

Xdakby3 

Leading 
companies run their ht4si¬ 
ne ss on Windows NT. 
“Windows NT is the 
ideal platform for Tullett 
3c Tokyo to implement 
our advanced real-time 
derivatives system 
—Len Monteleone t 
V.R of LT 


run in the future, protecting your 
investments while providing a flexible 
client-server architecture that lets you 
quickly adapt to a changing business 


environment 


Catch the Windows NT Wave. 

Call (800) 434-3982, Dept VNH, 
for a reseller or Solution Provider near 
you and your free evaluation kit.’ 
Then watch your productivity soar. 



Mmm 


Microsoft 


egJ&tered rradetnark 3 lid AI phi AXF is 4 trademark of Digits] Equipment Corporation, tntd is a registered trademark kind Pentium is a trademark of Intel Corporation-. Lotus NgEcs is a registered trademark at 
ortis Development Corporation. Fewer PC is a trademark -of International Business Machines Corporation. Macintosh is a trademark of AppJe Computer, Inc. MIPS Is a registered trademark of MIPS Computer 
lyscems, Inc. NetWare is a registered trademark of Novell, Inc, SAP logo in a trademark of SAP America, Inc. UNIX is a registered trademark of UNIX Systems Laboratories, 























The Quickest Way for 
the CD-ROM Revolution 
to Pick Up Speed. 



Introducing the 4PleX Quad Speed CD-ROM Drive with a 1MB Buffer. 


If you’ve been waiting for CD-ROM drive perfor¬ 
mance to really take off, get ready to hold on tight. 
The new Plextor 4PleX leaps past the capabilities 
of 2X and 3X drives, and puts you in the forefront of 
the multimedia revolution. The fastest (600KB/sec) 
data transfer rate yet seen will whiz multimedia 
video, graphics and animation across your screen, 
providing you with realism and excitement that 
slower CD-ROM drives can’t match. 


Plextor drives are designed for maximum perfor¬ 
mance and minimum downtime. They are built at 
an ISO 9002-approved factory in Japan, boast an 
industry-leading 70,000 MTBF (15% duty), and are 
covered by a two-year warranty. If you encounter 
any difficulty installing or operating a 4PleX drive, 
call our toll-free technical support line, where real 
people with real answers (CD-ROM is all they do!) 
will assist you. 


4PleX quad speed drives are available in both 
internal (standard half-height size for easy mount¬ 
ing in your PC) and external configurations. Both 
models feature a massive 1MB buffer, the largest 
ever found on a CD-ROM drive. They connect 
to your system through a SCSI-2 interface, which 
offers tremendous performance advantages over 
the IDE- and ATAPI-interfaces used by many 
competing drives. 4PleX drives surpass MPC-2 
specifications, and are XA and Kodak Photo CD 
multisession compatible. 


Why wait? Join the multimedia revolution with a 
revolutionary 4PleX CD-ROM drive. Call toll-free 
800-4PLEXTOR (800-475-3986) for more informa¬ 
tion and the name of a dealer near you. 


4255 Burton Drive 
Santa Clara, CA 95054 
Tel: 408-980-1838 or 
Tel: 800-4PLEXTOR 
Fax: 408-986-1010 




Ask for a free 
copy of ou r 
brochure, 

“15 Questions 
lb Ask Before 
Purchasing A 
CD-ROM Drii 


©1TO4, Plextor Corp. All Rights Reserved. 4PlcX is a registered trademark of Ptactor Carp. All other trademarks or registered trademarks specified are owned by their respective holders. 
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Books & CD-ROMs 



Not-So-Successful 

Reengineering 

THORNTON MAY 


M ost BYTE readers will not get value from or enjoy Successful Reengi¬ 
neering by Daniel P. Pctrozzo and John C. Stepper. The book, for all its 
faults, is grounded on a very accurate premise—most reengineering projects 
fail. The authors are correct in their belief that BYTE readers need a real-world 
guide to making such projects work. Unfortunately, this book is not that guide. 

Much like the reengineering projects these two aging guru-wannabes protest 
to be expert in, the book starts with lofty promises, wanders around in a sur¬ 
prisingly unstructured manner (a problem of poor editing), takes too long, delivers 
too little, and in the end disappoints. Three major points of disappointment appear 
consistently throughout the book: (1) There’s no new empirical evidence, (2) 
It’s grounded in managerial “old think,’' and (3) It’s dated technologically. 

Reengineering is arguably the hottest thing on the managerial agenda of the 
Business Week 600 these days. In 1991, fully 45 percent of the top 600 compa¬ 
nies in the U.S. had launched some type of reengineering initiative. By last Sep¬ 
tember, the participation rate had increased to 63 percent. With these types of num¬ 
bers, you would think the authors would be able to serve up a steamy plate of live 
case studies—what works and what doesn’t. One would expect pearls of wisdom 
and telling anecdotes from Petrozzo’s consulting experience. One yearns for 
live lessons from Stepper’s days laboring in the trenches of Morgan Stanley. 
No such luck—not one personalized “I was there, I watched it happen, and this 
is what 1 learned” piece of information. 

One might forgive the lack of granular realism if, in its place, one found con¬ 
ceptual brilliance, an eloquent articulation of reengineering projects, and how they 
actually operate. No such luck here, either. The authors chose as their organizing 
framework the amazingly uncompelling I. discover; II. hunt and gather; III. in¬ 
novate and build; IV. reorganize, retrain, retool. 

What a yawn. Even the names are tiresome. In presenting their framework 
for Successful Reengineering , there is no empirical benchmarking data. We are 
never told how long each reengineering phase should take, how much it should 
cost, and what roles the various team members might play. The authors ad nau¬ 
seam acknowledge some imagined debt they owe to Michael Hammer and James 
Champy. They confront you incessantly with phrases like “similar to Hammer and 
Champy,” “not unlike Hammer and Champy,” and “as Hammer and Champy cor¬ 
rectly pointed out.” If we wanted to read Hammer and Champy’s book. Reengi¬ 
neering the Corporation , we would have. In short, there is nothing new here. 

The authors make no reference to collaborative work management software or 
groupware. One of the most exciting developments in reengineering is the busi¬ 
ness application of video-game technology to simulation or simulation modeling 
tools. The book reeks of technical talk, with cameo appearances from hot topics 
like intelligent agents and virtual reality. However, there is limited discussion re¬ 
garding the cause and effect between distributed computing and reengineering. 

What emerges is a well-intentioned though poorly executed view by outsiders 
into the fascinating world of reengineering. It’s lack¬ 
ing a Hemingwayesque grounding in the realities, what 
the technical team leader experiences when the prototype 
works and when it fails. ■ 


Thornton May (tmay(a)ctp.eom) is vice president, research and 
education, at Cambridge Technology Partners in Cambridge, 
Massachusetts . You can reach him on BIX c/o “editors." 


SUCCESSFUL REENGINEERING 

Daniel P. Petrozzo and 
John C. Stepper 
Van Nostrand Reinhold 
ISBN D-442-01722-7 

$24.95 



HIT THE ROAD, JACK 

AAA TRIP PLANNER Compton's NewMedia, 2320 
Camino Vida Roble, Carlsbad, CA 92009, (619) 929- 
2500, $59.95 

VIRTUAL LANDSCAPES Rocky Mountain Digital 
Peeks, P.0. Box 1576, Nederland, CO 80466, (303) 
258-3779, $49 


T he AAA Trip Planner answers the age- 
old question “How do you get from here 
to there?” with both authority and panache. 
The program calculates your best route and 
traces it on finely detailed, printable maps. 
You get accurate directions, drive time, and 
mileage for most destinations in (he U.S. Sim¬ 
ply type in a starting point and your destina¬ 
tion; tiie program does the rest. 

In addition to planning your trip, the CD- 
ROM lists restaurants, attractions, and hotels 
(including average prices and credit-card ac¬ 
ceptance) along your route. The listings are 
fairly comprehensive. Searching for restau¬ 
rants near a small town in southern Vermont 
produced a list that included some of the bet¬ 
ter eateries in the area. The AAA Trip Planner 
is available in MPC format. 

Virtual Landscapes lets you navigate and 
explore the hiking paths in Rocky Mountain 
National Park without leaving your home. A 
terrain map shows you the trails, and you pick 
the one you want to hike through. Digitized 
pictures of the trail from every point of view 
give you the eerie feeling of being there. You 
“trudge” up a slope, following the trail of 
crisp, snow-clad landscape images. Then you 
look back the way you came to admire the 
view. Views appropriate for glancing left and 
right are all there. In certain instances, you 
can even look up and down. It’s really good, 
but just wait until these folks hook this stuff in 
with Apple’s QuickTime virtual reality. 

Certain scenes have hot spots that you click 
on to find out about local flora or weather. A 
continuous musical accompaniment is pro¬ 
vided, and if easy listening is to your taste, 
it adds to the experience. 

Virtual Landscapes is an amazing piece of 
work, seamlessly letting you experience the 
trails of the Rocky Mountain National Park. 
It’s a good way to get a feel for the place be¬ 
fore going there for a visit. 

—Rich Friedman and Tom Thompson 
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Order your 
evaluation 
package 
todayf 


The 
new 
WIBU-BOX 




%/ WIBU®-BGX ts one of the smallest ASIC based Dongles. 

New Features like Limit Counter or Re mote-Prog ramming. 
✓ Available for LPT COM, for (E)ISA slots and on PCMCIA. 
^ Available soon for Apple Macintosh® and Power PC. 

Supports DOS, Windows (Win32s), Windows "NT, OS/2®, 
v' Protection optionally without source code modification. 


WIBU-KEY 

Beats a dongle anyday 


_ j 


UIBU 

SYSTEMS 


WIBU-SY5TEMS GmbH 
Rireppurrer SErasse 54 
□■76137 Kar&ruhe. Germany 
Phone: < 1 49-721/93172-0 
FAX: +49-721^3172-22 


In USA end Canada please contact: 
Southwind International Inc. 

P O, Box 3Q8, Brookeville, MD 20833 
Phono: (301) 570-3497 
FAX (301)570-4773 


Your PC goes Mac !! 

Macintosh HD floppy disks 

Mat-Disk® 

reads, writes and formats Macintosh 
1,44 MB floppy disks. 
Under Windows, file exchanges between Word, 
Excel, PageMaker, XPress, and other sibling 
applications, without any hardware modification. 



Macintosh SyQuest cartridges 

- 


MacSQ 

Reads/writes 44/8H MB Macintosh 
SyQuest cartridges, 

"Transfer of scan files, colour separations. 

Under Windows, supports ASPl-compauble 
adapters, and under DOS low-cost adapters and 
parallel port solutions (Puma, etc.). 



Even bigger Mac SCSI disks 


MacScuzzy®, 

a superset of MacSQ, also drives 128, 300 & 650 
MB magneto-optical cartridges, Bemoullis and 
even plain hard disks (up to 1 GB), 

The ultimate solution for file exchanges ! 



Logic ids & Services DU HEM 

21, rue La Bruyere - F-75009 PARIS (France) 

Tel, (+331) 49 70 04 55/Fax (+331) 49 70 04 56 
Free leaflet and demo disk. Offer good until supply lasts. 

MacDisk 125 $, MacSQ 2(10 $, MacScuzzy i45 $ 

Dealers & Distributors Welcome 
Ask for our very special conditions 


IMMORTALITY 

4.4BSD-LITE O’Reilly 

& Associates, 

ISBN 1-56592-082-1, $150 



B SD Unix is one of the best-known, most widely distrib¬ 
uted, and most-revised versions of public domain Unix. 
Produced in die 1970s by the Computer Systems Research Group 
of the University of California at Berkeley, it has been distributed 
to and modified by educational communities worldwide. Last 
year* UC-Berkeley stated it would no longer provide mainte¬ 
nance and upgrades for it following the last release, 4.4BSD. 

However, BSD Unix is too good a resource to throw away. It 
is a rich source of both reusable source code and overall system 
architecture that can be mined for years to come. O'Reilly &. 
Associates has released a CD-ROM of 4.4BSD sources and the 
full five-volume set of accompanying documentation-— System 
Manager's Manual, Programmer 1 $ Reference, Users Reference, 
Programmer s Supplementary Documents, and User's Supple¬ 
mentary Doc an ie?its. 

The usefulness of 4.4BSD is not limited to Unix aficionados. 
It contains a wealth of information for all professional program¬ 
mers—no matter what your programming platform. At the very 
least, it contains reams of reusable source code for implementing 
operating systems, networking, file sharing, and security (Le,, 
Kerberos), not to mention a Large number of utility programs 
and languages (e,g„ AWK, C, C++* Pascal, and Perl). 

Equally as important as the source code is the accompanying 
documentation, O'Reilly & Associates has taken the effort to 
provide these in primed form for easy reference. This is particu¬ 
larly important for the two Supplementary Documents volumes, 
which contain original documentation from many of the most 
important designers of Unix and its supplementary utilities. These 
volumes provide the designer's own view of the system archi¬ 
tecture, It is here that the system architecture lliat influenced a gen¬ 
eration of programmers comes to life, 

—Raymond GA Cote 


WHINING IS EASY 

THE UNIX HATERS HANDBOOK by Simson Garfinkel, Daniel Weise y 
& Steven Strassman IDG Books ISBN 1-56884-203-1, S 16,95 

L ord knows it T s easy to whine and complain about anything 
these days. It must also he easy to get silly junk published, 
loo. All you need lo do is what these “authors” have: Pull to¬ 
gether a collection of messages from an Internet mail server ded¬ 
icated to complaints about Unix, thread other people’s diatribes 
with a few comments and some cute but unrelated art, add a gim¬ 
mick (a customized motion-sickness bag), and pul the sorry mess 
on the shelves of bookstores. The Anti-Foreword by Dennis 
Ritchie, who, along with Ken Thompson, created Unix at Bell 
Labs some 25 years ago, suggests that if you have a problem 
with Unix, there is no problem—build your own version, as the 
Free Software Foundation has done. Unfortunately the “Unix barf 
bag" is loo small to contain the hook that it comes with. ■ 

—Ben Smith 
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Network utilities—vital, but set aside 1Q0K DOS 6 utilities—handy, bu l about 12flK Multimcd ia—fua but can you spare 5(kS0K? Internet utilities—where will you get 120K? 


If you don't have QEMM 75, 
what else have you sacrificed? 


Sooner or later, as you push the limits of your PC's capabilities you will 
run into a wall. Memory limits. Drivers that won't load. Crashes. "Out 
of Memory" messages. And you'll run into this wall 
whether you have one megabyte in your PC or 16. 



OUJfCF 

Toryj 


That's why millions of people, from PC gurus to 
novice users run QEMM" . It fixes memory problems 
and keeps your PC performing at its best. 


Introducing QEMM 7.5 It Mokes Room for All the Good Stuff 

Our newest QEMM takes into account the greater demands you're 
putting on 'conventional' memory today: device drivers sound cards 
disk compression, caches network utilities CD ROM drivers etc. Not 
to mention all the stuff you want for tomorrow, like the drivers you'll 
need for Internet utilities. It finds room for all those things so you don't 
have to sacrifice capabilities you want- 
now or in the future. 

MemMaker, the memory utility 
that comes with DOS 6 does an OK 
job of delivering additional memory, 
but it just hasn't kept up with demand¬ 
ing users 

Say you wanted to run a mouse, 
sound card, SmartDrive, your DOS 6 
and Novell utilities and your Microsoft Bookshelf '94 CD ROM. You 
couldn't with MemMaker. Not unless you were willing to manually 


Hot new features 

■ 100% Windows installable 

■ Faster 32-bit memory model 

■ PCMCIA support 

■ Stealth Stacker saves 8-32K 

■ QuickBootsam time 

■ Optimize/Restore lets you 
revert to recent settings 


'tune' it. And then you might end up with 490K or so to use. But 
QEMM 75 routinely returns 634K of conventional memory. And when 
you consider as little as one X of memory makes the difference 
between a program loading or not, you can see where an additional 
140K or so could be vital. 


A side benefit of running QEMM is that with memory 'elbow 
room' you get more reliability—fewer crashes and hangs. And some 
programs (especially games) run faster and smoother. 

When you run DOS programs in Windows, QEMM 75 will pro¬ 
vide benefits for those program^ too. 

Many productivity programs won't 
even run without it unless you sacri¬ 
fice drivers and other goodies, 



Out new Manifest memory 
analyzer now runs in Windows. 
And it's sdll tree with QEMM. 


QEMM 75 comes with a new ver¬ 
sion of our award-winning memory 
utility Manifest which reports details 
you can't find out any other way—like 
how Windows and the programs run¬ 
ning under it ate using memory or what software is using your IRQs. 

There are dozens of new features and improvements to our new 
QEMM, making it even faster and safer. Find out for yourself. Visit 
your favorite software deafer or cal! (800) 571-4860 for a free brochure. 

Stop making sacrifices Get QEMM 75—the safest most powerful 
memory manager for Windows DOS and games. 



C199I QUirtwderk OftkirSystWiK, tot- AH reserrad. 

Tr*tenurbiir pmpiTly at their rcif*dlM owners 


Quarterdeck, 150 Pico Boulevard, Santa Monica, CA 90405 (800) 571-4860 Fax (310) 314-4219 

Quarterdeck international Ltd, B.I.M. House, Crofton Terrace, Dun Laoghaire Co Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 2844380 
Registered U.S. users of earlier versions of QEMM may purchase upgrades from dealers or direct from Quarterdeck for $29.95 plus $5 shipping & handling. Call (800) 354-4757. 
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Sound Blaster 
Value Edition 
SRP, $69.95 


Sound Blaster Pro 
Value Edition 
SRP, $105.95 

</> 

The smart decision. 

Games are not the only software designed for 
Sound Blaster cards. Imagine a math program 
with a vast array of sound effects. Or picture 
15th century England where you venture into 
a whole world that looks, feels and sounds 
authentic. It s mesmerizing. It’s hypnotic. 
Especially if you have the Sound Blaster Pro 
Value Edition, the 8-bit sound card with stereo 
sound. It's compatible with Creative Labs CD’ 
ROM drives, and comes with innovative sound 
utilities and recording software. 




The sound decision. 

With hundreds of todays hottest titles written for Sound 
Blaster 1 " cards, there are so many tough decisions. Like which 
game to buy? Will it be the thunderous explosions in Rebel 
Assault, or the eerie howling of 7th Guest ? Either way, you'll 
hear new sounds that were in your programs all along. The 
Sound Blaster Value Edition card is the most economical way to 
introduce yourself to the fun and games of sound. It's an 8-bit 
sound board that adds impact lq thousands of applications and 
comes with several Windows-based sound utilities. 


Tough ( 

Choose one: 
or buy 5 mo 

Sound Blaster 16 
Value Edition 
SRP, $139 95 



df 

Sound 


The 16-bit decision. 

Stepping up to 16-bit sound means exploring a world of realistic sound. The Sound 
Blaster 16 Value Edition is the best-selling sound card ever. It’s the affordable way to 
add true 16-bit CD-quality audio to business, multimedia and home applications 
that meet MPC2 standards. It includes a built-in CD-ROM interface for Creative 
Labs CD-ROM drives and a free library of utilities* And after experiencing a 16-bit 
game on Sound Blaster, you II bolt to a nearby window, stick your reverberating head 
outside, and start screaming like a banshee, “J WANT 16-BIT SOUND!” 


Of course, all Sound Blaster cards are easy to install and give you 100% compatibility with all software written for the Sound E 


0 I.W4 C Jdttrc tcdnnnloHT Lid. The Sound Blaster and Cmttive Lugos are rrysttrciJ iradimarlii. Sound Blaster. Sound Blaster t* Mull iCU. Sound Blaster IA SCSI-2, Sound Blaster XWE32, Wive Blaster, WjyEfftcts, Creative VoLceAssiil, aitd the Sound Bla 














Sound Blaster 
16 MultiCD 
SRP, SI99.95 

With Advanced 
Signal Processor 
SRP, $249.95 


The freedom decision. 


How do you single out a great sound card without cramping 
your freedom of choice? Get a Sound Blaster 16 MultiCD™ and 
you can connect a CD-ROM drive from manufacturers such as 
Sony, Mitsumi, and of course, Creative Labs, This 16-bit card is 
upgradeable to Wave Blaster™ II or Advanced Signal Processor, 
the advanced technologies for MIDI music and more 
demanding sound-enhanced programs. 


i 


cision. 



►und Blaster 
> computers? 


■blaster AWE 


0 
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Sound Blaster AWE32 
Value Edition 
SRP, $329.95 

With Advanced 
g Signal Processor 
- SRP, $399,95 


Sound Blaster 
16 SCSI-2 
SRP $249.95 

With Advanced 
Signal Processor 
SRP $299,95 


The power decision. 

Sound Blaster 16 SCSI-2 1 " gives you the best of 
everything and compromises nothing. Its 16-bit 
CD-quality stereo sound with an optional 
Advanced Signal Processor and a collection of 
sound utilities. You can connect your sound card 
and up to six SCSI devices to a single port. Hook 
up your CD-ROM drive, hard drives, tape drive, 
and Syquest. This high-performance card is a 
must for the hardcore sound aficionado. 


The next wave decision. 

The next generation of games will come at you with sound so real, youll have to 
hang on to your headphones. Only Sound Blaster AWE32™ can deliver the ultimate 
CD-quaJity sound experience! Real instrument samples and real sound effects. It's a 
16-bit card with Advanced WavEffects, M which replaces synthesized sounds with real 
sound samples, and an optional Advanced Signal Processor. And other cool stuff. 
Like QSound, a state-of-the-art technology that surrounds your ears with a 180° 
soundscape of intense virtual audio. Get a Sound Blaster AWE32 and get it all. 


> platform. Make your decision and visit your nearest Creative Labs dealer. Or call 1-800-998-5227 Ext. 111 


CREATIVE - 

creative: l. a b h . i H G . 

BBB2BS3SBS 


gq me trademark*qf Creative TethnflLngy Lid. AJL other trademarks are Ihe properly qf llieir respective holder*. U.5. mcpitritK Creative Labi tTltematiqnaJ inqpiricE Creasivr Technology LtcL, Smg-apqre. 65.773*0233 TAX: 65-773-0353, 
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GAMBLE 

In the 1970s, VisiCalc was the killer application that made the Apple II a hit. In the 1980s, 
desktop publishing did the same for the Macintosh. In the 1990s, Apple is hoping once again 
that breakthrough technology will help it leapfrog the competition. 


TOM R. HALFHILL 

A pple is gambling iLs future on three new technol¬ 
ogies that could transform the computer industry 
and redeem Apple's destiny. But if those technol¬ 
ogies should fail or unfold too slowly, Apple probably won't 
finish the century as a leading computer company. 

If that judgment sounds too harsh, consider recent events. 
Apple has slashed prices to stay competitive with compan¬ 
ies selling commodity PC clones, at the expense of watch¬ 
ing its once-luxurious profit margins tumble by half Thou¬ 
sands of employees have been laid off, including high-profile 
CfeO John Sculley, who was replaced with a more down- 
to-earth manager, Michael Spindler. New operating systems 
from Microsoft are catching up with, and even surpassing, 
the Mac OS in key areas of technology, while PCs arc final¬ 
ly acquiring some long-standing hardware advantages of the 
Macintosh, such as plug and play. Most of all, in a risky effort 
to increase its stagnant worldwide market share—10 percent, 
according to market-research firm Daraquest (San Jose, CA>— 
Apple is turning to a drastic strategy: licensing other vendors 
to clone the Mac. 

Or course, dire predic¬ 
tions are nothing new for 
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Apple, and few companies have such a remarkable record of 
confounding the experts as Apple does. In the past, some new 
technology has always come along to save the day. That’s 
because Apple is a technology-driven company that relies 
on innovation to differentiate its products from those of the 
bargain-basement clone makers. Unique technology is what 
allowed Apple to charge high prices in Ihc Scuiley era, when 
profit margins took precedence over market share. 

Although Apple is now pursuing a market-share strategy 
and has altered the price/performance equation in its favor, 
make no mistake: Apple still considers itself to be a technol¬ 
ogy company. It has no more intention of competing on price 
alone in the 1990s than it did in the 1980s, Once again, Apple 
is gambling on technology—actually, three new' technolo¬ 
gies^—to rescue its fortunes. 

By far the company's biggest bet is on RISC, Apple believes 
that the horsepower of RISC processors will be required to run 
the system software and applications of the future, and that 
anyone who invests in CISC hardware and software is on a 
dead-end road. RISC chips, such as the PowerPC, says Ap¬ 
ple, will keep getting faster and less expensive, while 
CISC chips, such as the x86, will run out of gas. Oper¬ 
ating systems closely tied to the x86, such as Win¬ 
dows 95, are equally doomed in this view. Even¬ 
tually, says Apple, PC users will realize they 
must move to RISC, just as they eventually 
accepted the GUI and numerous other 
technologies pioneered by the Mac. 
Apple’s second bet is on the 11- 
year-old Mac OS. Although the 
operating system is falling be¬ 
hind the competition in some 
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important categories—most notably, preemptive multitasking 
and memory protection—it still offers features that are just 
starting to appear in Windows, such as 32-bit addressing and 
color matching. Its collaboration software, digital signatures, 
speech recognition, and telephony functions have been ship¬ 
ping for a year or more. Plug and play has been standard since 
1987, and Apple is applying this experience to new device in¬ 
terfaces, such as PCI (Peripheral Component Interconnect) 
and PCMCIA. 

Apple’s third bet is that large, monolithic software will 
give way to small, efficient componentware. This is another 
obvious shot at Microsoft, which happens to be the market 
leader in large, monolithic software. Apple is counting on 
new technologies such as OpenDoc and the Taligent operat¬ 
ing system to catch on. 

The idea behind componentware is that users can build 
their own customized solutions by linking together software 
parts optimized for specific tasks. Microsoft’s OLE is a sim¬ 
ilar technology, but Microsoft is trying to protect its large 
applications (e.g., Excel and Word) by promoting them as 
components. Apple is betting that componentware will not 
only change the way people use computers but will also 
change the software industry by lowering the barriers that 
now discourage small, innovative developers. 

In addition to these three technologies, Apple is making a 
wild-card wager on mobile computing. Laptops, such as the 
PowerBooks, are definitely part of this strategy, but Apple 
is preparing for the day when PDAs (personal digital as¬ 
sistants) are as ubiquitous as calculators. Despite the al¬ 
most unprecedented storm of negative publicity that 
drowned the introduction of the Newton Message- 
Pad, Apple has not retreated from this technol¬ 
ogy. On the contrary, Apple is quietly laying 
a foundation that could give the Newton a 
crucial advantage when the hardware catch¬ 
es up with the vision. (See the text box “The 
Newton and the Hare” on page 52.) 

Several other technologies and products 
are important to Apple—indeed, the com¬ 
pany constantly wrestles with overdiver¬ 
sification—but the PowerPC, the Mac OS, 
and componentware appear to make up 
the fulcrum on which Apple’s future is 
balanced. Apple might survive a wrong 
bet in one or two of these areas, but 
if all of them tilt the wrong way, the 
company will find itself in serious 
trouble. Although outright collapse 
is unlikely, Apple could succumb 
to a fate almost worse than death: 
irrelevance. That’s what happened 
to Commodore 
after its disas¬ 
trous fall in the 
mid-1980s, de¬ 
spite the cutting- 
edge technology 
of the Amiga. 

The RISC Debate 

Apple believes that 
users who buy x86- 
based PCs are stam¬ 


peding headlong into a brick wall: CISC processors, such as 
the Pentium and its successors, won’t deliver the raw perfor¬ 
mance demanded by tomorrow’s advanced operating systems 
and applications. Eventually, PC users will realize their folly 
and turn to RISC, rendering most of their hardware and soft¬ 
ware obsolete. Why not switch now rather than later? 

“Apple has already made the transition,” says Ian Diery, 
executive vice president and general manager of Apple’s Per¬ 
sonal Computer Division. “We’re already a known quantity. 
That’s going to help us gain market share. I’m not suggesting 
that Intel and Windows are going to disappear, but I do think 
Apple will prosper because we are making the RISC transition 
sooner.” 

It’s a compelling argument—one that’s widely supported by 
other companies with a vested interest in RISC: DEC, IBM, 
Motorola, SGI/Mips, and Sun Microsystems. And they certain¬ 
ly have a lot of cards in their favor. All the latest and fastest 
microprocessors are pure RISC designs: DEC’s Alpha 21164, 
IBM/Motorola’s PowerPC 604 and 620, Mips’s T5, and Sun’s 
UltraSparc. The newest architectural innovations usually ap¬ 
pear first on RISC, and RISC chips 
generally have smaller dies and 
fewer transistors than 
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The Newton and the Hare 


Negative reviews are bad enough, but 
when your company’s new product is ridi¬ 
culed for a whole week in Doonesbury, you 
know you’ve got a public-relations disaster. 

Most products wouldn’t survive such a 
withering blast. But Apple keeps plugging 
away with the Newton MessagePad, keep¬ 
ing a low profile while building for a hope¬ 
fully brighter future. 

“People ask me what it’s like to work 
on the Newton," says Steve Capps, an Ap¬ 
ple Fellow (senior scientist). “I tell them 
I’m thick-skinned, but not thick-headed. 
We’ve got to stick with the Newton but be 
wise about it." 

Although the Newton MessagePad has 
not lived up to its early promises, it has 
quietly moved to the forefront of the em¬ 
bryonic market for PDAs (personal digital 
assistants). Rivals such as the Eo (owned 
by AT&T) have dropped out, and other com¬ 
petitors postponed their plans when they 


saw what happened to the Newton. That’s 
giving Apple an opportunity to retrench and 
build a solid foundation of software de¬ 
velopers, applications, licensees, vertical- 
market users, and experience. 

The Newton’s greatest strength is its 
operating system, perhaps the most ad¬ 
vanced on any personal computing device. 
It’s CPU-independent, and programs that 
are run on it don’t have to be recompiled 
for different processor architectures. It’s 
oriented around the task, not the applica¬ 
tion, so users can switch seamlessly among 
programs. Its persistent object database 
eliminates the hassles of file management 
and incompatible file formats. And its user 
interface is deceptively powerful, while 
shielding users from confusing hardware 
details. In fact, the Newton gives us a peek 
at the kind of operating systems we’ll see 
on future desktops. 

Without much fanfare. Apple is leverag- 


comparable CISC processors, so they cost 
less to make. 

Furthermore, say RISC proponents, the 
price/pcrlbrmance gap between CISC and 
RISC is widening. They claim that CISC 
in general, and the 16-year-old x86 archi¬ 
tecture in particular, is on a flattening curve 
that will not keep pace with RISC. Apple 
says its first Power Macs with PowerPC 
604 and 620 chips—which are planned for 
1995 and 1996—will blow away the In¬ 
tel-based boxes and make this fork in the 
road crystal-clear to even the most loyal 
PC devotee. 

The truth is not quite so clear-cut, how¬ 
ever. For one thing, the manufacturing 
costs of microprocessors are determined 
by volume as well as die size, and nobody 
approaches Intel’s volumes. Dataquest says 
Intel holds 74 percent of the worldwide 
microprocessor market, followed by Mo¬ 
torola, which has 8 percent. Part of the 
reason why Pentiums cost 



ing vertical markets to subsidize the de¬ 
velopment of true consumer PDAs. Newton 
MessagePads are being used by soybean 
farmers to manage crops, by telephone 
technicians to communicate with central of¬ 
fices. by medical workers to record patient 
data, and by real estate salespeople to 
retrieve listings. 

PDAs will inevitably succeed and be¬ 
come as widespread as calculators and 
Walkmans are now; the only question is 
whether Apple’s commitment (or, indeed, 
Apple) will last that long. Capps thinks 
it will. “[Apple CEO Michael] Spindler re¬ 
ally gets it," says Capps. “He understands 
that you have to think long-term about 
the Newton. You have to be very Japan¬ 
ese about this, thinking long-term while 
the product matures." 


more than RISC chips may be that Intel 
is simply amortizing its expensive chip 
factories more quickly. At $1 billion per 
factory, that’s no small factor. 

What’s even more important is the fact 
that the architectural differences between 
CISC and RISC are becoming rather fuz¬ 
zy. The newest x86-compatible chip is the 
K5 from Advanced Micro Devices (Sun¬ 
nyvale, CA). It’s virtually a pure RISC de¬ 
sign: quad-issue superscalar pipelines, five 
parallel functional units, dynamic branch 
prediction, speculative execution, out-of- 
order execution, an expanded register file, 
and large primary caches. To feed this 
core, the K5 has an ingenious decoder that 
reduces complex x86 instructions to RISC- 
like operations that issue in parallel (see 
“AMD vs. Superman,’’ November BYTE). 
The latest x86 chips from Cyrix (Richard¬ 
son, TX) and NexGen (Milpitas, CA) are 
similar CISC/RISC hybrids. 


is so wide open that there is no architec¬ 
tural technique used in RISC processors 
that doesn’t find its way into CISC chips. 
The only real difference goes back to the 
original definitions of CISC and RISC, 
which stated the relative complexity of 
the instruction sets. CISC chips still must 
devote more cycles and transistors to de¬ 
coding complex, variable-length instruc¬ 
tions. But even that distinction is mini¬ 
mized by modem compilers, which generate 
most of their code using a subset of faster, 
simpler instructions. 

If CISC isn’t dying, RISC fans counter, 
then why did Intel recently form a part¬ 
nership with Hewlett-Packard to develop 
a new microprocessor based on HP’s Pre¬ 
cision Architecture RISC technology? 
Again, this question dodges the basic issue, 
which isn’t really RISC versus CISC at 
all. For one thing, the jointly 
developed Intel/HP chip may 
not fall neatly into 




Milestones 


ipril 1977: 


Apple Computer 
founded. 


Apple II, first 
personal computer 
with color graphics. 


VisiCalc, the first 
spreadsheet program, 
released for the Apple I 


Lisa, forerunner of the 
Macintosh, first personal 
computer with a GUI. 



Macintosh debuts. First personal compu 
with dynamic memory allocation, API 
programming support (the Toolbox), a 
graphics API (QuickDraw), a global 
clipboard, undo, and 3%-inch floppy disk 
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11 over the world software developers are 
looking for solid solutions to piracy protection 
and revenue enhancement for their 
software applications. They're looking 
for secure solutions that are reliable, 
compatible and transparent. And that's 
why they call Rainbow Technologies— 
the worldwide leader in software 
and revenue protection, 



Technologically Superior 

Sentinel keys are supported by the largest R&-D 
department in the software protection 
industry—renowned for technological 
innovations like the world's smallest key, 

And they guarantee support for virtually any 
language as well as future technologies like 
Chicago and even Cairo. 
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Most Widely Used Keys 

It's true, more than 
10,000 software 
developers have called on 
Rainbow Technologies for the Sentinel® 

Family of hardware keys. More than any other 
in the world. In fact, there are over 4,000,000 
Sentinel keys in use today. That's because they 
are the most technologically sophisticated. Take 
the SentinelSuperPro™, for example. 

Featuring next generation ASIC 
technology, this key provides the DON GAll 
highest security and most flexibility 
available. Anywhere. It's just one in a family 
of keys that support virtually any computer 
platform including Windows, NT, WIN32S, 

UNIX, OS/2, open systems and Macintosh. 

^RAINBOW 

T FCHNOIOGIEB 

USA/AS IA/LATJN AMERICA 714/4S4-2100 ■ RAINBOW LTDJU.lt 44 9 32 570066 ■ RAINBOW MfCRQPHAR/FRANGE 33 T 47 3B 21 2T ■ RAINBOW GmbH/GERMANY 49 89 32 17 98 0 

Worldwide Distributors: ARGENTINA: Agri-Aid, $.A. 54 L174964 * AUSTRALIA: Lmrdplnn 61 1690 0455 - BENELUX: Iniroetittt Security Key II 74 430 105 * BRAZIL: Mips Sistcmas Ltda. 55 21 507 1 839 
BULGARIA: KSIMETRO 3592 79 14 78 * CHILE: ChileSoIt Lida 56 2 639 8892 - CHINA: Shanghai PUdong Software Park Dcvekrpmcni Company 86 21 R787025 ■ COLOMBIA: Conxirudiiui 57 1 610 3549 
CROATIA: PELMET 385 41 272 477 - CZECHOSLOVAKIA: ASKON I nicr national 42 2 3103 652 * GREECE: Byte Computer 5.A. 301 924 E7 2& ■ HONG KONG: Computers and Peripherals 832 515 0018 
HUNGARY: Pdlywart Kfl 36 76 48 1 236 * IRAN: Gam Oectnmics 982 122 22374 * ITALY, 8FT IBEXSA SPA 39 23 31 00535 ■ ITALY; SiosMtcml 39 30 24 21074 ■ JAPAN: GikcnShaji Cit . Lid. 81 52 972 6544 
KOREA; Genesis Tcdmotogios Cwpomion 82 2 57K 3528 - MALAYSIA: Eastern Systems Design CM; Sdn lllid 03 2411188 - MEXICO: Jmpex Computadom S.A. de C. V. 91 SOO 66 466 
MIDDLE EAST: Hoehe Internaiiona] 44 SI 459 8822 ■ MOROCCO: Fulur Jk Soft 212 2 40 03 97 - PHILIPPINES: Techno Products and Services 63 2 732 5174 * FOIANDi DACMA SRZ0 0 48 3I 525 200 
SCANDINAVIA: Pmco A/S 47 22 49 1500 < SINGAPORE: Systems Design PTE LTD 65 747 2266 * SPAIN: MECCO 34 3 422 7700 * SWITZERLAND; IBV AG 43 I 74! 2140 
SWITZERLAND: Safe Cotnpaid S.A. 41 2 421 0385 * THAILAND: BC5 International 66 2 319 445] * TURKEY: BIMEKS. Ltd. TO 216 348 3508 - VENEZUELA; HBT-M fcerc 58 2 263 4282 
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Call Fop Yourself 

It's no wonder seven 
out of the ten largest 
software companies 
use Sentinel keys from 
Rainbow. With direct support 
from offices and distributors in 41 countries 
worldwide, no one else can match Rainbow's 
reputation for service. Want to 
know more? Call Rainbow 
today. Ask for a free copy 
of The Sentinel Guide 
To Securing Software. 

And while you're at 
it, ask about our 
complete line of 
Sentinel Evaluation Kits. 


Securing the future of software 

For your free Sentinel Guide To Securing 
Software, call your hail office 
Or distributor listed below. 








If we can teach,. , 

i an ordinary phone line 

howto,, , 

.walk and 
I chew gum . 

at the same time, 
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Getting 



your 
phone line to 

transmit voice and data at the same time used to be about 
as easy as patting your head while rubbing your tummy. 

It just wasn’t meant to be. 

Not any more. 

With the new AT&T VoiceSpan'" technology, you can 
actually run voice and data simultaneously over a single, 
analog phone line. You don’t need costly 
ISDN lines. You don’t toggle back and forth 
between voice and data. And you don’t sacrifice voice 
quality. In fact, it’s the only simultaneous voice-and-data 
technology that works well with network services for 
multipoint, multiparty communications. 

So, you can phone and fax at the same time. Or view 
your data while voicing your opinion. Or play games while 
pestering your opponent. 

And since this is, after all, an invention for inventors, 
you can use it in ways no one’s even tried before 
Audio-graphics. Collaborative computing. Distance IVi 
telelearning. Remote presentations. Info retrieval 
services. Telemedicine. Voice-enhanced on-line transactions. 
Interplanetary travel. 

Already, companies like Canon, Matsushita, and 
Hewlett-Packard (not to mention AT&T) are using AT&T 
VoiceSpan technology to put their data where their mouth is. 
And if they can do it, you can, too. So call 800 482-3333, 
extension 622 and ask for the rest of the story. You'll have 
your phone line doing the two-step in no time. 


SINGLE, ANALOG PHONE LINE. 
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SuperDrive can 
read/write Mac, DOS, 
OS/2, and ProBOS 
floppies. 


56 BVTK DB IiMRIiR I'KM 


The first plug-antkp 
Ethernet cards. 


The Mac becomes the first personal 
computer with built-in networking 
(LocalTalk). Also, the LaserWriter 
laser printer helps establish the Mac as the 
standard for desktop publishing. 


Macintosh II introduces 
NuBus and easy plug- 
and-play expansion. 


HyperCard introduces visual 
programming; Multi Finder brings 
multitasking to the Mac, 


either category; rumors indicate 
that it will use VLIW (very long 
instruction word) technology. 
More to the point, the chip will 
be backward compatible with the 
x86. underlining that this is really 
a battle between instruction sets, 
not architectural styles. 

Right now, Intel is winning 
the instruction-set battle. Apple 
has done a commendable job of 
building a solid base of native 
PowerPC software—more than 
200 applications, including most 
of the mainstream programs that 
Mac users really need. But so 
far, there aren’t any truly unique 
programs that aren’t also avail¬ 
able for the x86. There’s no killer 
application like Aldus Page¬ 
Maker, which can’t run in a char¬ 
acter-oriented environment such 
as DOS, Although Apple has 
established itself as the leading 
vendor of RISC-based personal 
computers, the x86 Instruction 
set continues to attract more us¬ 
ers and software, not less. 

This is especially true in the 
business world, where the Mac 
has only about 6 percent of the 
market, compared to 14 percent 
in homes and 28 percent in 
schools worldwide, according 
to Dataquest (see the text box 
“Macs in the Enterprise" on page 
64), Even Apple bows to this re¬ 
ality by promoting x86 compat- 


Houdini Reappears 


^^pple was so pleased by the test marketing of its first DOS- 
compatible board — nicknamed Houdini and briefly bundled 
last spring with the Quadra/Centris 610—that a new line of 
486 plug-in boards will be announced at Fall Comdex. The 
first one is designed for use with the Power Mac 6100, but 
Apple says more versions will follow. 

H We want to make sure that anyone who is considering a 
Mac won! have to pass us by just because there's one ap¬ 
plication that isn't available for the Mac OS/ says Dave Daetz, 
cross-platform product-line manager for Apple's Personal Com¬ 
puter Division, 

The new Houdini incorporates several improvements sug¬ 
gested by users, especially corporate buyers. Erst, it has a 
66-MHz Intel 486DX2 processor instead of the 25-MHz 486SX 
in the original version, and it plugs into the 6100’s PDS (Fra 
cessor Direct Slot) instead of a NuBus slot. Both changes 
will significantly boost performance. Second, the new Houdini 
supports NetWare or TCP/IP networking via the Mac’s built-in 
Ethernet port. Third, it includes a 16-bit stereo SoundBlaster- 
compatible chip set And fourth, it accepts up to 32 MB of 
focal RAM on 72-pin SIMMs, Like the previous board, it can also 
share the Mac’s RAM, but this reduces performance by about 
25 percent. 

At Comdex, Apple will show a "technology demonstration" of 
a 68040-based Quadra 630 with a Houdini board, but that 
product isn't official. Apple says it may enlist third-party vendors 
to make DOS-compatible boards for some Macs. 

Apple estimates that a Power Mac 6100 bundled with the 
new Houdini board plus 16 MB of RAM, a 350-MB hard drive, 
a color monitor, and a keyboard will sell for about $2899, 
which works out to a cost of roughly $500 for the Houdini. 
The board will also be available separately for about $700. 


60 L chip costs about half as 
much as a comparable Pentium 
chip, but a 601-based Power 
Mac does not cost half as much 
as a Pentium-based PC, The Mac 
is slightly less expensive and 
slightly faster, but currently the 
differences are not dramatic 
enough to lure significant herds 
of buyers away from the x86. 


ibility on the Macintosh, either with emu¬ 
lators, such as SoftWindows, or plug-in 
xS6 boards. 

Apple’s experiment last spring with the 
486 Houdini board for the Quadra 610 was 
so successful that a new line of 486 boards 
for the Power Macs was to be announced 
in November (see the text box '‘Houdini 
Reappears" above). Apple is also rumored 
to be looking at IBM's PowerPC 615, a 
RISC chip that will execute x86 instruc¬ 
tions-—virtually the same concept as that 
used for the Intel/HP hybrid processor. 

Apple embraced RISC 


not because CISC is inherently inferior, 
but because Motorola’s CISC chips were 
falling behind Intel’s and there was no vi¬ 
able alternative. If Motorola had shipped 
the 68040 and ihe 68060 a year before 
Intel released the 486 and the Pentium, 
Apple might still be in the CISC camp. 

Finally, while it’s true that the latest 
CISC chips are not as fast as their RISC 
counterparts and also tend to cost more, 
the price/performance della does not di¬ 
rectly translate into street prices for com¬ 
plete systems. For in¬ 
stance, the PowerPC 


Widening the Gap 

Part of the reason why the Pow¬ 
erPC’s edge over the Pentium 
does not translate into desktop 
performance is that Apple’s tran¬ 
sition to RISC was tied to back¬ 
ward compatibility, not maxi¬ 
mum performance. The primary 
goal of Apple was to preserve its 
users’ investment in existing soft¬ 
ware and hardware. 

Moving to a new micropro¬ 
cessor architecture is so fraught 
with danger that only one per¬ 
sonal computer company has 
ever successfully made such a 
transition; Apple. In the 1980s, 
Apple successfully switched 
from the 6502-based Apple II 
series to the 680x0-based Mac. 
Competitors who attempted the 
same metamorphosis (e,g„ Com¬ 
modore and Atari) failed to re¬ 
peat their past glories. Tandy ap¬ 
peared to survive its move from 
the ZSO to the x86, but the com¬ 
pany later sold off its computer 


Macintosh Plus is the first personal 
computer with built-in SCSI. 


manufacturing to AST Research. 

Ope rating-system transitions are haz¬ 
ardous, too. When IBM and Microsoft first 
tried to move PC users from DOS to OS/2, 
very little software was available, and DOS 
programs couldn't be multi tasked. After 
the companies’ divorce, OS/2’s slow take¬ 
off opened up a window of opportunity 
for Microsoft, 

Recognizing this danger, Apple made 
several compromises while designing the 
Power Macs. The biggest compromise was 
no! porting the entire Mac OS to PowerPC- 
native code. Of course, time-to-market 


22-bit QuickDraw allows Macs to displa 
photo-quality, true-col or images. 












Oddly enough, the 
most productive 
application development 
tool for Windows isn’t 
from Microsoft* 


Introducing 
VisualAge" for 
Windows" and 
IBM Smalltalk. 

m 

Now you have the power to develop 
industrial-strength client/server appli¬ 
cations for tlie Windows environment 
in the blink of an eye. 

VisualAge and IBM Smalltalk 
Version 2.0 extend IBM's powerful 
new vision of programming. They 
provide multiple platform support 
including Windows and OS/2,® con¬ 
nectivity to business-critical data and 


applications, scalability to create 
applications from the desktop to die 
enterprise, a fully object-oriented 
development environment and a 
robust team version for greater pro¬ 
gramming productivity. 

Break the code barrier 
with VisualAge. 

With the simplicity of visual con¬ 
struction, you can create complex 
applications with amazing speed. 

What’s more, you get the added flexibil¬ 
ity of a completely integrated Smalltalk 
object-oriented base. 


The language of objects™ 

IBM Smalltalk, included with 
VisualAge, is now available separately. 
Smalltalk programmers now have die 
slandards-complianh integrated devel¬ 
opment environment they need to easily 
develop fully portable applications. 

To order or for more information, 
call 1 800 1BM-CALU Dept SA005. 
In Canada, call 1 800 565-SW4U, ext 
279, or contact your favorite reseller. 

Software For 

Object-Oriented Technology 



Outside North America, call: (Austria) 1)222.31145.251X1. (Belgium) 1)2.22533:13' (Denmark) H0304545, (Finland) 90,459.4176, (France:) 05.0303(13, (Germany) 0)51X4567,] 11, (Italy) NVIUITOIH, 
(NedrataMii) <130.384040, (Norway) 66.999300, (S. Africa) 27.112249.111, (Spain) 900.100400, (Sweden) 08.7954904, (Switzerland) U14566233, (UK) 081.575771X1, nr contact your Imral IBM 
office. IBM and OS/2 are registered trademarks and VisualAge and The language of objects 74 are trademarks of International Business Machines Corporation. Microsoft is a registered trademark and 
Windows is a trademark of Micfttioft Corporation. £>1994 1RM Corp. 
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considerations also played a 
major role in this decision, but 
the result is that most of the 
Mac OS is still 680x0 code. 

The operating system relies on 
the 68LC040 emulator—the 
same one used by 680x0 ap¬ 
plications software—to run the 
nonnative portions of itself. In 
fact, only about 15 percent of 
the Mac Toolbox—the low- 
level functions called by the 
Mac OS—runs natively. 

Skeptics (including this writ¬ 
er) questioned the wisdom of 
this scheme, but Apple mirac¬ 
ulously pulled it off. Indeed, 
the difficult shift to a new CPU 
architecture has broken less 
software than earlier, relative¬ 
ly minor, transitions—such as 
the move from the 68030 to 
the 68040 or from System 6 
to System 7 (or, for that matter, 
from Windows 3.0 to Windows 
3.1). But now Apple needs to 
pay more attention to perfor¬ 
mance. 

The Mac OS is so vast (with 
more than 4000 Toolbox calls), 
and so much of it is written in 
hand-tuned 680x0 assembly 
language, that it’s unlikely the 
whole thing will ever be ported 
to the PowerPC. Instead, Ap¬ 
ple is concentrating on the most 
frequently called and the most 
time-consuming routines. This 
makes sense, but the process is 
progressing slowly. BYTE and 
others think Apple should re¬ 
lease native Mac OS components in stages 
to lengthen its performance lead over the 
Pentium. 

Hardware improvements are also re¬ 
quired. Apple is moving toward a more 
industry-standard platform that will pro¬ 
vide more headroom for better perfor¬ 
mance, but its laudable desire to protect 
the investment of existing users will spread 
the project over a period of two or three 
years (see “Apple Redefines the Macin- 


j May 1991: 

QuickTime, the first standard 
architecture for dynamic media. 


Welcome to Santa Carla School Computer Services. 
Remember to log out when done. 

Select a setup: 


m Art I - Mr. Brown 
£§ Art 2 Designs - Mr. Brown 
68 Library - Members 
68 Library - Public Access 
68 Mathematic studies - Ms. Tha... 


your i 


g Hoover, Bob 
Macy, Cyndy 
Martin, Helene 
Morris, Nancy 
Stem, Mike 
Thomas, Susan 


[ Shut Down ) 


Start 


» file t »i11 Special 


g) ta 


At Ease, a simplified user interface that f s bundled with Macs for home and 
educational use, provides a glimpse of Apple’s future GUI. This GUI will be adjustable 
for users of different skill levels, ranging from beginner to expert. The log-in screen 
(top) allows At Ease to present different environments to different users of the same 
computer; the other screen has single-click buttons that make H easier for neophytes 
to launch programs. Note the absence of the Trashcan and drive icons; this prevents 
neophyte users from accidentally deleting important application or system Ales. 


tosh,” November BYTE). 

In any case, a RISC victory still won’t 
guarantee a triumph for Apple, because 
Microsoft is covering both bets: If CISC 
sinks, Microsoft has Windows NT. which 
runs on the Mips R4x00, DEC’S Alpha, 
and, soon, the PowerPC. IBM’s OS/2 is 
moving to RISC as well, and Unix was 
there all along. In other words, Apple isn’t 
the only RISC game in town. 

Microsoft’s “Windows every¬ 


where” strategy erects a safety 
net for software developers, 
too. By writing for the Win32 
API and avoiding x86 depen¬ 
dencies, developers can ship to 
the huge x86 market now and 
easily recompile for a variety 
of RISC chips if CISC goes 
sour later. Options for Mac de¬ 
velopers are more limited be¬ 
cause the Mac OS runs only on 
the Mac. 

Operating-System Wars 

Behind Apple’s argument for 
RISC is the promise that extra 
horsepower will raise system 
software and applications to a 
new level of performance un¬ 
attainable by CISC. But stay¬ 
ing ahead of Microsoft and oth¬ 
er competitors will not be easy. 

Already, millions of users 
don’t perceive a qualitative 
difference between Windows 
3.1 and the Mac OS. Apple’s 
attempt to defend the Mac’s 
uniqueness by suing Microsoft 
in federal court backfired bad¬ 
ly; when the court ruled that 
almost no aspect of the Mac’s 
GUI is protectable, the doors 
opened wide for Microsoft to 
blur the differences even fur¬ 
ther. As a result, Windows 95 
sports a radical, Mac-like face¬ 
lift, and the Mac is losing its 
most visible advantages. 

Of even greater importance, 
however, are the less-visible 
features. Windows 95 and Win¬ 
dows NT (not to mention OS/2) are pull¬ 
ing ahead of the Mac in some critical areas: 
preemptive multitasking, multithreading, 
memory protection, multiprocessing, se¬ 
curity, and portability. The last three fea¬ 
tures are provided only by NT, and Win¬ 
dows 95 has yet to ship, but Microsoft still 
makes a strong case that RISC ,- 
isn’t a prerequisite for state- I 


January 1993: 

ColorSync, the first color-matching 
technology built into an operating system. 




October 1993: 

PowerTalk and PowerShare, the first 
unified telephony and 
E-mail architecture for 
a personal computer 
operating system. 
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January 1991: 

Apple petitions the FCC to 
allow personal computers 
to exchange information 
via wireless radio. 


May 1992: 

WorldScript, the 
first worldwide 
language support 
for an operating 
system. 


I 

July 1993: 


Quadra 660AV and 840AV, 
the first personal 
computers with built-in 
video digitizers and 
speech recognition. 


November 1992: 


QuickTime for Windows 
makes QuickTime the 
first cross-platform 
dynamic-media standard. 

























































Now You Can Fly From 
New¥)rkTbToWoWithout^bur 
Computer Going Down 
Somewhere Over Colorado. 



Introducing The AER Energy Power 220 ,w Battery. Up To 10 
Times The Run-Time Of Your Current Rechargeable.* 

It doesn’t matter if you’re in a plane, train or automobile. 
Every portable computer user knows the feeling. You’re cruising 
along, getting work done like crazy — when suddenly, you’re 
forced in for an emergency landing. Battery’s dead. Out of juice. 
Your computer’s grounded. 

That is unless you have the new, stand-alone AER Energy 
Power 220 accessory battery. Its revolutionary zinc-air technology 
gives you up to 10 times the run-time of your current rechaige- 
able battery with each chaige. Now that’s some serious flight time. 

So Much More Run-Time Means So Much More Productivity. 

At last, you can truly enjoy the portability and productivity 
your portable computer promised you from the beginning. And 
with the new AER Energy Power 220 you’ll be able to work 2 
or 3 days instead of 2 or 3 hours on a single 
charge. So say goodbye to that low-battery 
alarm anxiety you’ve been suffering from. No 
more recharging just to gain an extra 2 or 3 
hours run-time. In fact, you may not have 
to recharge again for a long time. 



It Can Power Most Computers & Cellular Phones Simultaneously. 

Got a cellular phone? Many laptop owners do. Sometimes 
you need both to really maximize your productivity. Trouble is 
— cellular phone batteries give out faster than laptop batteries. 
Until now. Just hook up to an AER Energy Pbwer 220 and 
your talk time and computer time are really going to take off. 


Go Where No Laptop Has Gone Before. 


Another benefit of the AER Energy Power 220 battery is its 
ease of use. It fits neatly into its own optional carrying case. It has 
a higher energy per weight ratio than existing batteries. What’s 
more, there’s no memory effect so you can recharge even a par¬ 
tially-depleted battery at any time. And maybe best of all, you 
won’t have to lug those extra batteries and a recharger with you 
everywhere you go. 

At last, you and your portable computer are truly free. To 
order an AER Energy Power 220 battery, or to receive more 
information, call 1-800-769-3720. And 
send us a postcard when you get to Tokyo. 

THE AER ENERGY POWER 22(T 

Up To 10 Times The Run-Time Of 
Your Current Rechargeable 



0 ]»« AEI Enqy Resources, Inc AO Usoff Power 220 e i m 
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Although Apple added a thread manag¬ 
er to System 7.5 (which was released in 
September), other advanced features re¬ 
quire architectural changes that will shake 
the foundations of the 11-year-old Mac 
OS. The transition to RISC and other di¬ 
versions have delayed this critical project. 
The next major release of the Mac OS, 
code-named Copland, is not expected un¬ 
til late 1995. It will be followed by anoth¬ 
er major upgrade, Gershwin, in 1996. 

Among the improvements in Copland 
will be a microkernel, limited memory 
protection, and a new I/O architecture. 
These are the first steps toward full pre¬ 
emptive multitasking and memory pro¬ 
tection, which won’t arrive until Gersh¬ 
win’s debut. 

Copland's microkernel will allow such 
low-level operations as concurrent I/O and 
networking to multitask preemptively; it 
will also allow applications to spin off pre¬ 
emptive tasks in protected memory parti¬ 
tions. But the applications themselves will 
continue to multitask cooperatively in a 
shared memory space. The limitation is 
that most Toolbox routines won’t be reen¬ 
trant in Copland, and the only tasks that 
can take advantage of protected memory 
and preemptive scheduling are those that 
call reentrant code. Fortunately, because 
device drivers and network services call 
lower-level routines that will be reentrant, 
Copland should measurably improve the 
Mac’s reliability and performance. 

Gershwin will convert still more of 
the Toolbox to reentrant code, allowing 
all tasks to run preemptively in protected 
memory. Any of the less important Tool¬ 
box calls that aren’t reentrant could be 
replicated in protected memory to avoid 
scheduling conflicts. 

A lot more code in Copland will be na¬ 
tive to the PowerPC. Apple is vague on 
details but says more than half the code 
will be native. However, much of this na¬ 
tive code will be in new parts of the Mac 
OS, not the existing Toolbox. As men¬ 
tioned before, some Toolbox routines sim¬ 
ply aren’t called often enough to warrant 
a rewrite. Another consider¬ 
ation is the code expansion 



that’s inevitable when 
finely tuned CISC code 
is ported to RISC. 

Other new features of 
Copland will include 
improved networking, 
a revamped user inter¬ 
face, and integrated Op- 
enDoc (which will be 
released as an extension 
for System 7.x before 
Copland ships). The im¬ 
proved networking will 
come via Open Trans¬ 
port, a new abstraction 
layer that shields appli¬ 
cations from network 
protocols. By commu¬ 
nicating with this API, 
programs don’t need to 
know whether the underlying network pro¬ 
tocol is AppleTalk, NetWare, TCP/IP, or 
whatever. 

But the new user interface will not be 
the kind of major face-lift that sets Win¬ 
dows 95 apart from Windows 3.1. Apple is 
coy about this because it doesn't want to 
tip its hand to Microsoft, but the general 
direction is toward a GUI that is scalable 
for users of different skill levels and that 
offers much more active assistance —Ap¬ 
ple’s term for interactive on-line help as¬ 
sisted by smart agents or scripts. The first 
examples of active assistance appeared in 
the Newton operating system and the Ap¬ 
ple Guide extension to System 7.5. It's 
impressive technology, going beyond stat¬ 
ic on-line help to walk users through com¬ 
plex tasks or to automatically perform tasks 
delegated by the user. 

Apple's new GUI may take on some of 
the look and feel of the company’s At Ease 
software, which is bundled with home- 
market Performas. The Finder is hidden 
behind a simplified GUI that makes it eas¬ 
ier to launch programs and more difficult 
to delete important files. With a password 
option, it can present different working en¬ 
vironments to different users on the same 
computer. At Ease is a remarkably elegant 
solution to the problem of sharing a Mac¬ 
intosh among fam¬ 


PowerPC Alliance Near? 


As this issue went to press in mid-October, 
Apple, IBM, and Motorola were reported to 
be nearing an agreement on a common 
PowerPC system platform that would rede¬ 
fine the PReP standard. The new reference 
platform would resolve the technical differ¬ 
ences between Apple’s Power Macs and 
the PReP-compliant systems that IBM and 
other vendors plan to introduce. It was 
also reported that IBM may be among the 
initial group of vendors that will license the 
Mac OS and manufacture PowerPC-based 
Mac clones. Other companies named as 
possible licensees were Fujitsu, Motorola, 
Olivetti, and Toshiba. However, BYTE was 
unable to confirm these reports before our 
press deadline. 


ily members, some of 
whom (either the adults 
or the children) may 
be computer neophytes 
(see the two screens on 
page 58). 

To get some idea of 
where Apple is going 
next, simply imagine At 
Ease and the traditional 
Finder as two disparate 
points on a spectrum of 
usability. Now imagine 
a highly customizable 
environment that can be 
adjusted to any point in 
between. Add active as¬ 
sistance, and you’ve got 
a rough picture of Ap¬ 
ple’s future GUI. 

This could be Apple’s best chance to 
reassert the Mac’s uniqueness. Apple is 
justly famous for its human-interface de¬ 
sign and traditionally leads the industry 
in that area. It's no coincidence that every 
new version of Windows looks more and 
more like the Mac. While Windows users 
are celebrating the end of their 10-year 
wait for long filenames, Apple is pushing 
forward into bold new territory. 

But the flashy new GUI still needs an 
industrial-strength foundation, especially 
if Apple wants to make inroads into cor¬ 
porations. Full preemptive multitasking, 
memory protection, and advanced 3-D 
graphics won’t arrive until Gershwin’s de¬ 
but. Mac users are fairly well served by 
the robust cooperative multitasking and 
crash recovery of System 7.x, but Apple 
would be playing a stronger hand if it could 
deliver these basics sooner. 

The Clone Question 

One significant benefit of Copland's mi¬ 
crokernel will be hardware independence. 
The Mac OS has always been tightly inte¬ 
grated with the Mac’s underlying hard¬ 
ware. Removing those dependencies will 
make it easier for Apple to license Mac 
clones and will also move the Mac 
system architecture toward a more 
industry-standard platform. Both 



PowcrP 



October 1993: 

Macintosh TV, the first 
personal computer 
with a built-in TV and 
CD stereo system. 


Power Macs debut, 
quickly becoming the 
leading RISC-based 
personal computers. 
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System 7.1 for Power Macs 
is the first operating 
system that relies on 
emulation to run parts of 
itself, as well as legacy 
applications software. 


QuickTake 100, the 
first 24-bit color 
digital camera under 
$ 1000 . 


August 1994: 

QuickDraw GX, the 
first next- 
generation 
typography engine. 


QuickTime VR, the 
first panoramic 
virtual-reality 
technology for 
personal computers. 




















We Mean Business 




Price and performance are key factors when making business 
buying decisions. Perhaps that explains why Corporate 1000 
companies are making the move to the ViewSonic 15G moni¬ 
tor. This new 15” monitor (13.9” diagonal viewable area) is 
an extraordinary value with features normally available only 
on large, expensive models. 

Talking about business, we developed this 15” monitor to be 
the answer for your display requirements. The multifrequency 
ViewSonic 15G features a flat square screen, a fine 0.28mm 
dot pitch and special coating to reduce glare and reflection. It 
also has a unique digital control system which adjusts screen 
size, position and geometry. Plus, it offers a special tilt control 
to precisely align die image, and our ViewMatch” for match¬ 
ing screen color to printer output. 

Combining its intense colors and sharp, crisp images, this 
high perfonnance monitor also delivers resolution up to 1,280 
x 1,024. Your employees will appreciate the superb quality of 
the monitor, while your accountant will appreciate the price! 


In keeping with today’s concern for the environment, the 
ViewSonic 15G is both low radiation MPR-I1 and EPA Energy 
Star compliant. This monitor powers down to under 5 watts 
when inactive, which saves energy and lowets your electric bill, 

Successful business people are savvy buyers - 
that’s why they’re rushing out to buy the 
ViewSonic 15G... they See The Difference! 


ViewSonic® 

See The Differencer 

Tel: (800) 888-8583 or (909) 869-7976 Fax: (909) 869-7958 
Call FaxSoniC at (909) 869-7318 (fax-on-demand) 

Request Doc. 146 (15G) 

Applelink; VIEWSONIC CompuServe: 73374,514 

All products anil Iradmiirks lire brand names cJ llKir onpnj& 

The EPA ally pmniotB energy dflclency and fries not endorse my partiruhr company or product. 
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Mobile 

Pentium 



INTRODUCING THE T4900CT PENTIUM NOTEBOOK. 

The 75MHz mobile Pentium' processor from Intel, with state-of-the-art Tape Carrier Packaging 
(TCP), is designed specifically for notebooks. Toshiba’s engineers have crafted the T4900CT using 
this processor, so there is no need for fans or special cooling systems. Then they’ve added advances 


T4900CT FEATURES: 

* 75MHz Intel Pentium™ 

33 volt processor, 16KB cache 

* 10.4" dm. color SVGA TFT-LCD 
active matrix display 

» 310 Million Byte (=77 2MB) HDD 

* SMB RAM expandable to 40MB 

* Two PCMCIA sic®! (ID-5mm and 5mm} 


■ VL local-bus video 

* Integrated graphics hoc e I en its it 

* 65 t 536 (64K) srmdtancQUS colors 

■ WAV Audio and MIDI sound 

* Audio jacks: headphone/speakers 
am) microphone 

■ NiMH battery for extended life 
*6,9 lbs. 


* 33" I 44MB floppy Jisk drive 

* Acnpoint 1M integrated pointing device 

* Pre-installed so ft ware DCS, Windows for 
Workgroups* Windows Sound System™ 
Run Time Video for Windaws™ 

Fn-eac™ software and lndeo™video 

* Toll-free Technical Support— 

7 db^rs a week, 24 hours a daiy 














Portable 

Maximum. 


Dock into the optimal 
Desk Station IV for instant 
connectum to your monitor, 
full-size keyboard, primer, 
and network. 

The T4900CT with Desk Station IV is all 
the computer you need. 



The 10.4"color 

acthe matrix |0.4da 
screen displays ^ 

65,536 (64K) simultaneous colors 


for stunningly realistic images and 
brilliant graphics. 



inde* Indeo video 

IHm VIDIO TICHNOLOBY bolstered 

by the 75MHz mobile Pentium 
provides smooth playback of full- 
motion and full-screen video. 


The built-in sound system indudes a 
microphone and speaker, phis (xrrts 
for an external microphone 
and speakers or 
headphones. 


lone 

< 8 * 




Take all your files with you, including 
full-motion video and multimedia with 
the 810 million bytes (=772MB) hard 
diskdrive. 


810SST 


Dual PCMCIA expansion slots 
(Type 11 and Type III) run 
simultaii-eously—for connection to 
your LAN, 
and more. 


like an AccuPoint “ integrated pointing device, 10.4" color active matrix display, and plug-and- 
play connection to peripherals. You can even blast MIDI and .WAV Audio through the built-in 
speaker or audio jacks for more dynamic multimedia presentations. See and hear this Pentium- 
powered touring machine today. Call 1-800-457-7777 for the dealer nearest you. 

In Touch with Tomorrow 

TOSHIBA 

© 1994 Toshiba America Informarion Systems, Inc All products indicated by trademark symbols ate trademarked and/or registered by their respective companies. 

The Intel Inside, Pentium, and Indeo video logos are trademarks of Intel Corporation. 
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objectives are critical to Apple’s future. 
Indeed, how this process unwinds will 
hugely determine whether Apple ends the 
decade as a mainstream computer vendor 
or as a niche player. 

The Mac’s tightly integrated architec¬ 
ture is perhaps its greatest and most invis¬ 
ible strength. The advantages of tight in¬ 
tegration didn't become obvious until the 
multimedia craze spread to PC users, who 
suddenly faced the dilemma of installing 
sound boards, video cards, CD-ROM drives, 
and other conflict-prone paraphernalia. If 
the resulting frustration didn’t trigger a 
blip in the national suicide rate, it at least 
forced Microsoft and Intel to patch the PC 
system architecture with a catch-up tech¬ 
nology called Plug and Play (see "Trans¬ 
forming the PC: Plug and Play,” Septem¬ 
ber BYTE). 

Mac users have taken plug and play for 
granted since the introduction of the Mac 
II in 1987, and it probably accounts for 
Apple's strong showing in the home and 
educational markets. But the Mac OS and 
hardware are so interdependent that they 
pose problems for licensees working on 
Mac clones. 

Licensing the Mac OS isn't just a mat¬ 
ter of releasing the system software; every¬ 
thing is closely tied to custom ROMs and 


ASICs (application-specific ICs). In fact, 
Apple is sharing Verilog models of its 
ASICs with licensees and is offering them 
the same volume discounts that Apple gets 
from its own suppliers. But this does not 
give the clone makers much latitude for dif¬ 
ferentiation. Apple's challenge is to break 
the system dependencies without losing 
the advantages of integration. 

The first PC clone makers in the 1980s 
didn’t confront this problem because the 
PC system architecture and MS-DOS were 
never so tightly integrated. Also, cloning 
the IBM PC was much easier because it 
wasn’t nearly as sophisticated as the Mac. 
The biggest hurdle was writing a clean- 
room BIOS, which back then contained 
less than 32 KB of low-level code. Inci¬ 
dentally, the clone makers did this without 
IBM’s help or blessing. Contrary to pop¬ 
ular belief, IBM did not openly license the 
PC system architecture in those days; it 
was as proprietary as the Mac’s. Only the 
operating system, Microsoft’s MS-DOS, 
was openly licensed. 

No one ever successfully cloned the Mac 
because the task of reverse-engineering its 
architecture was too daunting. Apple’s de¬ 
cision to license the complete Mac archi¬ 
tecture and overhaul it to help clone mak¬ 
ers is therefore unprecedented. 


Toward Common Ground 

Licensing is a vital part of Apple’s strate¬ 
gy to gain market share, but there is a more 
important motivation for decoupling the 
Mac OS from the metal. Apple wants to 
evolve the Mac toward a common Power¬ 
PC platform supported by IBM and other 
PowerPC system vendors. 

While Apple has been shipping hun¬ 
dreds of thousands of Power Macs, IBM 
has been conspicuously quiet. IBM is sell¬ 
ing PowerPC-based workstations, but no 
PCs. And while Apple is steadily accu¬ 
mulating a base of PowerPC applications 
software, there is no software for IBM’s 
PReP (PowerPC Reference Platform). In 
fact, an industry joke is that PReP has more 
operating systems than applications (this is 
not quite true: Windows NT and OS/2 for 
PowerPC aren’t available yet, either). 

In great secrecy, Apple and IBM are ne¬ 
gotiating the future of the PowerPC plat¬ 
form. The problem is that Apple’s Power 
Macs and IBM’s proposed PReP systems 
are fundamentally incompatible. There are 
several reasons for this, but the most vex¬ 
ing one comes down to the order in which 
bytes are arranged. Apple, with its 680x0 
heritage, is big-endian: IBM, with its x86 
heritage, is little-endian. 

PowerPC chips can switch between the 


Macs in the 

TOM THOMPSON 

W,th a few notable exceptions, the Mac¬ 
intosh has been shunned by large compa¬ 
nies ever since its introduction in 1984. 
In the past, there were some valid (and 
some not-so-valid) reasons for this. But 
many things have changed over the past 
few years, and it’s time to revisit these 
reasons. 

The Mac is expensive. This was certain¬ 
ly true until 1989, when Apple launched 
its first low-cost Macs. By sticking with 
proven components and slashing costs, 
Apple has made present-day Macs price- 
competitive with most PCs. In fact, in some 
cases Macs actually cost less than com¬ 
parably equipped PCs. Today’s Macs aimed 
at the business market ship with built-in 
Ethernet, built-in SCSI, 16-bit color, stereo 
sound, and integral plug and play. Several 
independent studies show that Macs are 
less expensive to set up and maintain in 
the long run. 

The Mac is a proprietary system. This is 
a valid concern for managers who must 


Enterprise 

live with the decisions made regarding the 
purchase of hundreds of computer sys¬ 
tems. However, now that Apple is licensing 
the Mac OS to other vendors, this objection 
will soon go away. 

Macs are slower than PCs. This charge 
takes two forms: on a general system lev¬ 
el and in the area of floating-point perfor¬ 
mance. Those who criticize the Mac’s over¬ 
all speed are generally comparing it to DOS 
or Unix. When you add a GUI. such as Win¬ 
dows or OSF/Motif, to comparable hard¬ 
ware, the difference disappears. Also, note 
that you typically need a 486-based PC to 
run Windows 3.1 at nonfrustrating speeds, 
while 68020- and 68030-based Macs still 
perform respectably with System 7.5. Pow¬ 
er Macs run much faster, edging out to¬ 
day’s Pentiums. 

Any difference in floating-point perfor¬ 
mance is due to the overhead of the Mac’s 
numeric API, which interfaces with the FPU. 
Most software developers who wrote pro¬ 
grams that required heavy floating-point 
processing took the compatibility risk of 
bypassing the Mac API and talking directly 


to the FPU. This issue becomes moot with 
the Power Macs, for two reasons. First, the 
PowerPC offers tremendous floating-point 
performance. Second, Apple is encouraging 
developers to use ANSI’s FPCE (floating¬ 
point C extensions) to access the Power¬ 
PC’s FPU directly. This should provide pow¬ 
erful floating-point performance while offering 
cross-platform compatibility for software de¬ 
velopers. 

The Mac requires nonstandard peripher¬ 
als. Actually, Macs work with just about any 
printer, modem, or SCSI storage device 
that’s available for PCs. Keyboards and mice 
don’t work interchangeably because of the 
Mac’s ADB (Apple Desktop Bus) connectors, 
and RS-422 serial ports require special ca¬ 
bles or adapters. However, the Mac estab¬ 
lished SCSI as a standard for CD-ROM and 
storage devices, and some of the latest mod¬ 
els (e.g., the Quadra 630 and the Power- 
Book 150) even use PC-style IDE drives. An 
optional module allows the 500-series Power- 
Books to use PCMCIA cards, and future Pow¬ 
er Macs will have a PCI (Peripheral Compo¬ 
nent Interconnect) bus, thus tapping into a 
growing market of industry-standard periph¬ 
erals. Apple’s recent announcement that it 
will move toward the PReP (PowerPC Refer- 
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two modes, but hardware dependencies in 
the Power Macs prevent them from cold¬ 
booting a little-endian operating system, 
such as OS/2 or NT, ThaTs why Soft¬ 
Windows must be launched on top of the 
Mac OS, wasting megabytes of RAM and 
precious processor cycles to simultane¬ 
ously run two operating systems. Similar 
dependencies also prevent the Mac OS 
from running on PReP systems. 

If the two sides don't reach some com¬ 
mon ground, buyers will be confused by 
two mutually incompatible PowerPC plat¬ 
forms. Jt would be as if some x86-bascd 
PCs ran DOS and Windows software, 
while others required a whole different 
software library. Such a rift could prevent 
both PowerPC platforms from winning 
substantial market share. 

Apple says that it needs at least a year 
to disentangle the Mac OS from the metal 
without breaking too much existing soft¬ 
ware. IBM, obviously, doesn't want to wait 
that long to launch PReP. Apple would 
seem to have a stronger position in these 
negotiations; unlike IBM, Apple has a 
growing installed base of PowerPC sys¬ 
tems and software. 

The ideal solution, from Apple's view¬ 
point, would probably be for IBM to man¬ 
ufacture Mac clones under license while 


the two companies jointly evolved the ar¬ 
chitecture toward a more standard plat¬ 
form. Working together, they could prob¬ 
ably accelerate this process and quickly 
reach something very much like PReP. 
Apple and IBM proved they can cooperate 
in this fashion by developing the Power¬ 
PC with Motorola. This new project, like 
that one, would serve the interests of both 
parties. 

If Apple and IBM cannot agree on a 
course of action—and do so soon, ideally 
before the release of Windows 95—the 
PowerPC will pose a much smaller threat 
to the dominance of Intel and Microsoft. 
Apple and IBM could both end up as mi¬ 
nor players in a high-stakes game. 

Reinventing Software 

The snowballing success of Windows over 
the past four years stole the Mac's unique¬ 
ness in more ways than one. In addition 
to retrofitting the PC with a Mac-like GUI, 
Windows lured away the software devel¬ 
opers whose revolutionary applications set 
the Mac apart from any computer that had 
come before it. 

None of the major developers writes 
exclusively for the Mac anymore. Nor do 
they automatically release their Mac ver¬ 
sions sooner, as they once did. Programs 


ence Platform) standard also bodes well 
for the future, 

Macs cannot run specialized in-house 
software , This is another valid concern for 
business managers. Commercial software 
generally Isn't a problem; most popular 
applications come in both Windows and 
Mac flavors. However, companies with lots 
of custom PC software often face a difficult 
job of porting those programs to the Mac, 
especially since there's no Mac version of 
Visual Basic (which is the business world's 
most popular development tool for Win¬ 
dows). 

In many cases, the best solution is not 
to port the PC program at all, but rather 
to run it directly on the Mac. SoftWindows, 
from Insignia Solutions (Mountain View, 
CA), offers software emulation on a Power 
Mac that ranges from a 25-MHz 386 to a 
25-MHz 486. Another alternative is an x86 
add-on card, available either from Orange 
Micro (Anaheim, CA) or Apple (see the text 
box “Houdini Reappears"). If you decide 
to port the custom software instead, a cou¬ 
ple of rapid applications development tools 
are HyperCard (from Apple) and ProGraph 
CPX, from ProGraph International (San Fran¬ 
cisco, CA). 


The bottom line? The Mac deserves a 
second look from managers who may have 
dismissed it several years ago for reasons 
that are no longer valid. The price /perfor¬ 
mance balance has changed considerably, 
and the Mac's easy setup and low main¬ 
tenance are only now becoming appreci¬ 
ated by PC users struggling with the out¬ 
dated PC architecture. 

In addition, many companies are reduc¬ 
ing their work forces and turning to telecom¬ 
muting, and millions of people are start¬ 
ing businesses and working out of their 
homes. With no on-site MIS department 
to turn to for help, these people need com¬ 
puters that aren't a hassle to set up and 
maintain. The Mac offers all these capa¬ 
bilities now and is much easier to network 
in smafl workgroups with other Macs and 
printers. 


Tom Thompson Is a BYTE senior technical 
editor at large with a B.S.E.E. from Memphis 
State University. He is an Associate Apple 
Developer and the author of Power Macintosh 
Programming Starter Kit (Hayden Books, 
1994). You can contact him on AppleLink 
as T. THOMPSON or on the Internet or BIX at 
tom_thomps on@bix. com. 


such as QuarkXPress, PageMaker, and 
Adobe Photoshop bring equal capabilities 
to both platforms, and the lucrative Win¬ 
dows market has attracted some big-league 
competition of its own, such as Aldus Photo 
Styler and Cord's CorelDraw. Apple clings 
to a slim lead in some areas—for exam¬ 
ple, HSC Software's Live Picture is a break¬ 
through image editor available only for 
the Mac—but the old days of Mac suprem¬ 
acy are gone. 

If RISC comes through and Apple can 
sell Power Macs that are insanely greater 
than x86-based PCs, there's a chance that 
Apple could reclaim its advantage. But the 
performance gap would have to open so 
wide that the new programs wouldn’t work 
under Windows. And, of course, develop¬ 
ers would have to find the inspiration to 
write those programs. 

Apple is hedging this bet with another 
strategy: component software. If this con¬ 
cept pays off, big developers and applica¬ 
tions might not be as important as they 
are today, and the Mac could attract some 
compelling software from a new genera¬ 
tion of smaller, more inventive develop¬ 
ers. Since Apple doesn't have a signifi¬ 
cant applications software business, it has 
little to lose—and possibly much to gain— 
by shaking up the software market. 

“The software industry is in terrible 
shape,” explains Apple's Ian Diery. “The 
market is dominated by one huge software 
company and by a small number of huge 
software applications. We have to move 
away from these huge programs to make 
room for more innovation.” 

If these big, monolithic programs could 
be broken up into smaller components, or 
if their features could be imported into 
other applications, the fatware trend might 
be halted. As a by-product, computing 
would be reoriented around the task, not 
the application. Users would work on com¬ 
pound documents, and systems would 
switch seamlessly among different pro¬ 
grams and components (see “Component- 
ware,” May BYTE). 

Microsoft is moving in this direction 
with OLE, Apple's answers are OpenDoe 
and Taligent. All three technologies have 
a similar goal: to reinvent the way soft¬ 
ware is constructed and used. However, 
Microsoft is taking a more conservative 
approach, promoting its huge programs as 
being both exportable components and 
containers for other components, Apple 
has a somewhat different model in mind 
and is portraying OLE as the more limited, 
proprietary solution. (It's proprietary be¬ 
cause Microsoft controls OLE, while Tal¬ 
igent and OpenDoe are steered by open 
alliances of several different companies.) 

continued 
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WinMAKER Pro 6.0 

by Blue Sky Software 


WinMAKER™ Pro 6.0. Prototyper 
& C/C + + Code Generator for 
Windows. & Windows NT. is as 
easy-to-use as Visual Basic—and it 
provides you with industrial 
strength C/C++ code. Visually 
design your application & attach 


functionality to any object without writing a single line of code. 
QuickRun™ lets you edit & test your application before compil¬ 
ing. Included siMs generate ANSI C. MFC C++. OWL C++ 
code and more. WinMAKER Pro preserves user code 100% upon 
code-regeneration. Full Multimedia support. 

List: $995 Ours: $895 FAXwfera #: 2602-0003 
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RoboHELP 2.6 

by Blue Sky® Software 


RoboHELP 2.6, the ultimate Help Authoring 
Tool for Windows & Windows NT. offers full 
document to Help system conversion and 
vice versa. Turns both Microsoft Word 6.0 
& Word 2.0 for Windows into fully function¬ 
al hypertext authoring systems capable of 
producing Windows Help files as easily as 



plain text. Just fill in the actual Help text when prompted. 
RoboHELP takes care of generating the RTF, HPJ and H files. 
Link tester allows you to simulate your design before you 
compile. Full support of all features in the Windows Help Engine, 
such as macros, secondary windows, and multiple hotspot 
graphics. Includes Help Compilers. 

List: $499 Ours: $439 FAXcctera #: 2602-0005 
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c-tree Plus® 

by FairCom 




FAIRCOM* 

since 1979 


DOS • WINDOWS • NT • UNIX • OS/2 • 

SUN • RS6000 • HP9000 • MAC • QNX • 

BANYAN • SCO. This well known, highly 
portable data management package has 
become established as the tool of choice for 
commercial development. Offering unprece 
dented data control, choose from direct low 
level access. ISAM level, or SQL access with the FairCom Server. 
Single User. Multiuser, or optional Client/Servcr. ANSI 
Standard. Full Source. No Royalties. 

List: $595 Ours: $495 FAXatcm #: 1381-0004 

Call Programmer's Paradise" Italia for special pricing in Europe. 
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Integra VDB 

by Coromandel Industries, Inc. ^ 

Available in separate versions for 
Visual Basic and C++ (Borland C++ and 


VU 
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Visual C++). Integra VDB 2.0 is a visual ZM 
database builder for developing ODBC compli¬ 
ant Windows database solutions, quickly, with 
virtually no code. It consists of database custom controls, high 
level functions, database classes, a visual queiy builder, a visual 
data manager, an ANSI SQL 92 SQL engine, ODBC drivers for 
dBASE. Btrieve. FoxPro. Access and Paradox. Distribution is 
royal tv-free. 


Client/Server for C/C++ or VB 
Desktop for C/C++ or VB 
FAXit-1#: 3507-0004 


List: 

List: 


$599 

$199 


Ours: $489 
Ours: $188 
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PRODUCT OF THE MONTH 


WinWidgets 3.0 

by Lifeboat Publishing 


WinWidgets simplifies the task of 
creating Windows programs by 
incorporating pre-built objects into 
your design. This one package pro¬ 
vides support for standard inter 
face elements along with a variety of high level "must have* objects 
such as spreadsheets, grids and tab controls. WinWidgets is avail¬ 
able in VEX and DLL form for Visual Basic. Visual C++ and other 
popular compilers. Supports both 16-bit and 32-bit environments. 

Win Widget s/VBX List: $199 Ours: $149 

WinWidgets++ List: $299 Ours: $249 

WinWidgets/32 List: $399 Ours: $349 


FAXiforra #: 2089 0023 


CA-Clipper 5.2 for DOS 

by Computer Associates 


The CA-Clipper Application Development 
System includes a high-performance 
compiler, an efficient linker, and a flexi¬ 
ble preprocessor to support a robust 
language! And you also get an editor, 
debugger and make utility to round out 
the complete package. Professional 
developers. CA-Clipper 5.2 has every¬ 
thing you need for developing PC- and 
LAN-based applications. 

List: $795 Ours: $499 FAXcetera # 



5400-0001 
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Doc-To-Help 

by WexTech Systems 


! 


Visual Developer’s Suite Deal 

by VisualTools, Inc. 


7 . 


Create both commercial-quality documenta¬ 
tion and Windows on-line Help from a single 
source. The award-winning documentation 
and help authoring tool works with both 
Word for Windows 2.x and 6.0a. Supports 
all Windows 3.1 Help features. New 
Hypcrformancc Tools™ include a help naviga¬ 
tor. a help system set-up wizard, drag & drop context-sensitive 
help creation for Visual Basic, 256-color bitmap support and 
watermarks. Includes interactive Help window editor, interactive 
Help macro editor & support for segmented hypergraphics. 

List: $295 Ours: $249 FAXcetera #: 1000-1901 




M 
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Announcing Lhe Visual Developer s Suite Deal 
from VisualTools. Inc. Get five (full product) 
industry leading development tools to 
enhance your development efforts. Formula 
One. First Impression. ImageStream. Visual 
Writer and Visual Speller all for one low price. 
This Visual Developer’s Suite will save you time, money and 
resources whether you're developing in Visual Basic. C. C++. 
dBASE. PowerBuilder or any other Windows-based development 
environment that supports VBX or DLL interface options with 
header files and libraries for MFC and C++. 


List: $299 


Ours: $275 FAX; ctera #: 1012-3604 
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VERSIONS'" 1.1 

by StarBase Corporation 

Good news. Windows developers! Version 
control just got faster and easier. 
VERSIONS 1.1 has it all: easy-to-use pro¬ 
ject metaphor, automated “smart" sugges¬ 
tions for file chcck-in/check-out. quickly 
handles all files—even Windows' binaries. 
ASCII file difllng and deltas, hassle-free 
reports, use DOS command-line for batch 
ops. Fully network compatible — even runs 
under Window's NT! 

List: $279 Oui 

Comp. Upgrade List: $279 Ouj 

FAX cetera #: 1011-6601 
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Multi-Edit Professional 

by American Cybernetics 

Richly featured, completely reconligurable 
and extremely easy to use. Multi Edit 
will increase your productivity, right 
out of the box! II contains all the sophisti¬ 
cated features you’d expect in a high- 
end professional editor, plus...new to 
version 7.0: fully interactive file compare: 

Windows clipboard interface; session 
manager (save/restore everything from 
previous session), much more! Free demo 
disk available. 

List: $199 Ours: $139 FAX««ra #: 1846-0001 
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Lahey Fortran 90 

by Lahey Computer Systems 

Never buy another FORTRAN 77. LF90 is 
tiie fastest executing Fortran 77 or 90 lan¬ 
guage system on a Pentium. Full 90 imple 
mentation—run 77 programs and take 
advantage of new 90 features: array 
expressions, data types, new control fea¬ 
tures, better array handling, new intrinsic functions, modules, 
procedures, etc. 4GB capacity and 32-bit design are ideal 
for downsizing. Includes Phar Lap DOS-Extender. editor, 
debugger/profiler, make, librarian, linker, and video graphics. 

List: $895 Ours: $849 FA Xctiem *: 1476-0005 



Visual Slick Edit 

by MicroEdge Inc. 

Visual SliekEdit — The intelligent program¬ 
mer’s editor. The high-pow r ered program 
mers* editor is completely customizable with 
the speed to Ignite your productivity. Save 
| time using BRIEF, Emacs. or VI emula 

tions. Take off with Visual SlickEdit’s 
^ ’ ^^~GUI interface, built-in dialog editor. 

and C-style macro language. Features 
include SmartPaste rM . compiler error 
processing, syntax color-coding, expansion and 
indenting, and on-line manual. 30 day risk-free trial! 

List: $295 Ours: $147 FAXatem #: 1997-0002 




o 
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NEW THIS MONTH 



Object Master 

by ACI 

The Object Master programming 
environment offers tools for reducing 
development time. 

• Project window for organization 

• Browser window facilitates fast and 
easy navigation through code 

• Class Tree window provides a 
graphical, hierarchical view of projects 

• Powerful, scriptablc Source Code editor. 

Object Master w’orks seamlessly with all major compilation 
systems, and supports C and C++. 

List: $249 Ours: CALL FAX v #: 1016-0801 
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Watcom C/C++ V10.0 

by Watcom 

Comprehensive C and C++ development 
system for 32-bit DOS, Windows NT, 

Win 32s, OS/2 2.x. and Novell NLMs. and 
16-bit DOS and Windows 3.x. Delivers pro¬ 
ductivity and performance, combining 
state-of-the-art compiler technology with a 
new integrated development environment 
(IDE) and comprehensive set of tools, 
includes advanced GUI debugger, C++ class browser, profiler, and 
more. Support for C++ templates, exception handling and 
Microsoft Foundation Class libraries (MFC). 

List: $199 Ours: $189" FAXatem#: 1683-0012 

* While supplies last. 
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HALO Visual Image 

by Lifeboat Publishing 

HALO Visual Image quickly and 
easily builds applications that 
acquire, display, enhance, print, 
and save digital images. All of this 
Is done using property values 
Instead of function calls. Provides 
powerful custom controls for image manipulation, management, 
and acquisition that reduce your development effort while pro 
vlding you with a powerful set of advanced imaging features. 
Supports all popular file formats, TWAIN-compliant devices, and 
is "data aware". 



List: $399 


Ours: $299 


FAXcetera #: 1045-0014 


To order coll: 800-445-7899 

Corporate Developer Division: 800 441-1511 
FAX: 908 389-9227 
International: 908 389-9228 
M Customer Service: 908 389-9229 
Programmer's Paradise Deutschland: 

Tel.: 08121/79073 
FAX: 08121/76566 
Programmer's Paradise Italia: 
TeL: 39-2-967-00409 
FAX: 39-2-967-02855 
For more information on the 
products featured on these pages call 
FAX kW: (908) 389-8173 


PhJOgwmMjeM PoMjthsi 


• Prices $gb|ect lo change withoul notice. 

• Call for shipping charges/return policies. 


1163 Shrewsbury Avenue 
Shrewsbury, NJ 07702-4321 
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The respective roles that Taligent and Op- 
enDoc will play in Apple’s future are not 
entirely clear, but it looks as if Taligent 
will be more specifically an enterprise so¬ 
lution, while OpenDoc will address the 
full range of users. 

Components Everywhere 

Taligent is an outgrowth of Apple’s secret 
next-generation operating system, formerly 
known as Pink. Originally it rested on a 
microkernel, called Opus, that was 680x0- 
specific, but it was switched to a Mach 3.0 
microkernel when Apple and IBM (who 
were later joined by HP) formed the part¬ 
nership that became Taligent. Opus wasn’t 
extensible to other platforms, and it also 
lacked industrial-strength security and multi¬ 
threading. Mach is both more powerful and 
more portable, and it’s the same micro¬ 
kernel that lies beneath 
Workplace OS. 

TalAE (Taligent Ap¬ 
plication Environment) is 
the object-oriented frame¬ 
work that rests on Mach. 

It contains 1730 public 
object classes (and an 
equal number of nonpub¬ 
lic classes) and a stun¬ 
ning 53,000 methods, 
compared to about 4000 
calls in the Mac API and 
1500 in Windows. In¬ 
deed, TalAE is so rich 
in objects that Michael 
J. Potel, Taligent’s vice 
president of technology 
development, describes it 
as “a whole OS of noth¬ 
ing but hooks.” 

Yet TalAE has just 
over 600,000 lines of 
code, compared to about 
4 million lines in Win¬ 
dows NT and an estimat¬ 
ed 16 million lines in 
Cairo, an object-oriented 
version of NT scheduled 
for 1995. In TalAE, ob¬ 
jects can be as small as a 
single character and can 
even sit on the processor 
stack or in a register. 

As Next discovered, 
convincing the world to 
switch to a whole new 
operating system isn't 
easy, despite the prom¬ 
ised benefits of object- 
oriented computing. So, 
in addition to TalAE, Tal¬ 
igent is offering its tech¬ 
nology in the form of 


TalOS (Taligent Object Services), which 
provides portable system-software ser¬ 
vices, and TalDE (Taligent Development 
Environment). TalAE is portable across 
several CPU architectures (the PowerPC, 
x86, and PA-RISC) and operating systems 
(OS/2, A1X, PowerOpen. HP-UX. NT, 
and, eventually, the Mac OS). 

TalAE, TalOS, and TalDE are sched¬ 
uled to be released in phases throughout 
1995. But TalAE won’t run on the Mac 
OS until Gershwin’s arrival in 1996, be¬ 
cause it requires preemptive multitasking. 

OpenDoc delivers componentware by 
another path. It is scheduled to ship as 
an add-on to the Mac OS, Windows, and 
OS/2 in 1995, and it will be integrated into 
Copland and OS/2 later. OpenDoc’s evo¬ 
lution is controlled by an independent al¬ 
liance known as Component Integration 


Laboratories (Sunnyvale, CA)—Cl Labs 
for short—whose backers include Adobe, 
Apple, Borland, IBM, Lotus, Novell, Or¬ 
acle, Sun, and Xerox. Because OpenDoc 
appears to be a less radical make-over than 
Taligent, it will probably require less com¬ 
mitment from developers and users. 

OpenDoc also promises several advan¬ 
tages over OLE, including wider cross¬ 
platform support (Mac, Windows, and 
OS/2); easier development (the OpenDoc 
API is claimed to be one-third the size 
of OLE’s, and it handles the multitasking 
and event messaging that OLE pushes on 
developers); version control (successive 
changes to a document are stored as part of 
OpenDoc’s Bento format); and more func¬ 
tionality (unlike OLE components, Open¬ 
Doc parts can be nested more than one 
level deep and aren’t limited to rectangu¬ 
lar screen regions). 

But OLE, on the other 
hand, is already here and 
is gathering broad support 
from developers. And Mi¬ 
crosoft is doing a good job 
of supporting OLE with 
its development tools and 
foundation classes. 

Even OpenDoc’s sup¬ 
porters know that OLE 
cannot be ignored, so Cl 
Labs is working to make 
OpenDoc OLE-compati¬ 
ble. In fact, it is trying to 
turn OLE into a subset of 
OpenDoc; by writing to 
the OpenDoc API, devel¬ 
opers could automatical¬ 
ly gain OLE operability. 
Cl Labs demonstrated this 
at Apple’s Worldwide De¬ 
veloper’s Conference last 
spring. 

Technology demos are 
one thing, but do users 
really care about compo¬ 
nents? There is strong ev¬ 
idence that they do, often 
without realizing it. Pho¬ 
toshop Plug-Ins, Quark¬ 
XPress XTensions, Aldus 
Additions, and VBXes 
(Visual Basic custom con¬ 
trols) are all examples of 
successful component- 
ware. But those compo¬ 
nents are specific to their 
applications. OpenDoc 
and Taligent promise a 
richer vein of components 
that will work across all 
applications and plat¬ 
forms. continued 


A 110-MHz PowerPC Speed Demon 

November 7, Apple announced its latest Power Mac system, the 
8100/110. A look at the numbers in the name indicates that this new com¬ 
puter uses the existing system 8100 minitower design and that its Power¬ 
PC 601+ processor is clocked at 110 MHz, making it one of the fastest desk¬ 
top systems on the market. 

In addition, the 8100/110 has a nice base hardware configuration going 
for it: 16 MB of 80-nanosecond RAM and a fast 2-GB hard drive. At press time, 
the price for the system (without monitor or keyboard) was tentatively set at 
$5700. The existing 8100/80 configuration remains available as a lower- 
priced alternative. 

As the preliminary BYTE benchmarks shown in the table indicate, in many 
situations the 8100/110’s 68LC040 emulator runs 680x0 applications 
faster than a Quadra 840AV, a 40-MHz 68040-based Mac. The Graphics, Sci¬ 
entific, and Spreadsheet application indexes are lower because these pro¬ 
grams do their own floating-point computations, which bog down in the em¬ 
ulator. This makes the 8100/110 practically faster than any 680x0-based 
Mac on the market, and that’s only its emulator. 

Native PowerPC applications run much faster, of course. When we used 
the native version of Microsoft Excel 5.0 in the tests, we observed an eight¬ 
fold increase in the performance of spreadsheet computations, and desktop 
publishing performance (using the native version of PageMaker 5.0) nearly 
doubled. The overall application index also nearly doubled when we used 
these two native applications out of a test suite of seven. —Tom Thompson 


Preliminary Application Indexes 



QUADRA 

840AV 

POWER MAC 

8100/80 

POWER MAC 

8100/110 

POWER MAC 
8100/110 (NATIVE) 

Word Processing 

2.61 

3.67 

4.35 

4.35 

DTP 

4.50 

2.52 

4.90 

9.47* 

Database 

6.28 

5.93 

6.86 

6.86 

Development 

4.25 

3.40 

4.86 

4.86 

Graphics 

4.57 

3.13 

3.63 

3.63 

Scientific 

14.25 

9.01 

11.35 

11.35 

Spreadsheet 

13.23 

3.65 

4.73 

38.17* 

Overall 

49.69 

31.31 

40.68 

78.69 


•The native version of the application was used for this test. 
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STOP! Without VEDIT you 

may soon be R.O.L. (Really-outa-luck)^^ 


Holiday Special 


"l just received my copy of VEDIT PLUS and am very 
happy zvith it. 1 have occasion to edit files up to 40 
megabytes, and haven't had a proper editor for it until 
now. VEDIT's speed is incredible. I ran through 20 MB 
of data today - VEDIT has quadrupled my production 
rate for this sort of thing already ." 

Bruce Numm, Los Angeles, CA 

"1 tell people that your products are superb, of course. 
But even more important, / tell them the conscientious 
support and consideration your staff give your 
customers is unmatched anywhere. Thank you for the 
generous support you have provided me over the years ." 

Ian A. Morton, St. Paul, MN 


You may think that you already own a good editor. But if you don't 
have VEDIT, you don't have an editor that can edit any file. You 
may not know it yet, but you will. Someday. Probably soon. Under 
the gun of an important deadline. That you won't be able to meet. 

For starters, some popular (and expensive) editors can't even edit 
"null", Ctrl-Z, or other control characters. With any binary/data file 
or even a corrupted text file you are R.O.L. (really-outa-luck). 

Most editors can't handle lines longer than 256 or 512 characters. 
Get a file with 1000+ character long lines and you are again R.O.L. 

Almost every editor comes to a crawl with files bigger than a few 
megabytes. That may sound big, but look around. How about that 
20Meg Postscript file, the 50Meg database and the 500Meg file 
you're putting on CD-ROM. With your existing editor, you probably 
don't even consider them editable. 

What about mainframe files without "newlines", or with EBCDIC 
characters. Or a dBASE file with fixed length records and a 
complex header. Can you edit them? Unless you have VEDIT, you 
are again R.O.L. Too bad if the entire project depends upon it. 

VEDIT - The Universal File Editor 

Only VEDIT can edit any file you'll ever encounter - control 
characters, long lines, huge files (up to 2 Gigabytes) and all. And it 
has special features for mainframe, database (e.g. dBASE .DBF) 
and CD-ROM files. With its incredible speed, it can quickly edit 
100+ megabyte files that no other editor is fast enough for. For 
CD-ROM developers, VEDIT isn't just an editor, it’s a life saver. 

File modes support DOS, Unix and Mac text files, plus data files 
with fixed or variable length records. Display modes include ASCII, 
Hexadecimal, Octal and EBCDIC or any combination in a split 
screen. A user created translation table can be used for custom 
display modes or for translating the file itself. 

Ultimate programmer's editor 

VEDIT has every advanced feature programmers expect. Multi-file, 
multi-window editing, search/replace with regular expressions, 
parentheses matching, template editing, smart indenting, undo/ 
redo, auto-save, block operations by character, line, file or column. 
The flexible compiler support integrates tools from different 
vendors. VEDIT also has convenient word processing and printing. 


Toll Free: 1-800-45-VEDIT (1-800-458-3348) 

Telephone: (313) 996-1300, Fax: (313) 996-1308 

BBS: (313) 996-1304, CompuServe: 71333,3656; GO VEDIT 

Mail: P.0. Box 1586, Ann Arbor, Ml 48106 


Edit any file on your disk or 
the disk sectors directly! 

The new VEDIT PLUS is the world's only integrated file editor and 
disk utility with innovative disk/sector editing. You can open the 
entire disk, or portions thereof, just like a file. All of VEDIT's 
editing features are then at your fingertips including sophisticated 
search/replace, translating and block operations. Cut and paste 
between sectors and normal files. Access the DOS partition and 
other partitions (e.g. UNIX or OS/2). 

Powerful macro language 

The new C-like macro language automates repeated editing 
operations, performs file translations and is ideal for "filters". It 
permits "off-the-cuff' macros to be typed in and immediately 
executed; there is no compilation. 

The macro language is so powerful that just a few simple lines can 
do the same work as a tricky 100+ line C program. It can even 
interface to the hardware and machine language routines. 

VEDIT PLUS - The last editor you will ever need 

VEDIT PLUS has every advanced feature you need, can quickly edit 
any file and is fully programmable. And given VEDIT’s 15 year track 
record and our continuous development, it's the last editor you will 
ever need. (VEDIT was first advertised in the May 1980 issue of 
Byte Magazine. Only Microsoft has been around a little longer.) 


With over 140 configuration parameters and a fully configurable 
keyboard layout with unlimited keystroke macros, you can fine-tune 
VEDIT to your exact needs and personal preferences. 

A fully functional demo disk of VEDIT PLUS and a shareware 
VEDIT Jr. (single file, single window) are available on CompuServe 
and on our BBS. Or call 1-800-45-VEDIT for the free demo disk. 

Holiday Special pricing is valid only until Dec. 30, 1994 on orders 
placed directly with Greenview. VEDIT - Special: $69 (Regular 
$89). VEDIT PLUS - Special: $119 (Regular $149). Also VEDIT 
PLUS for UNIX/XENIX, QNX: $285. 30-day money back guarantee. 
1-Year unlimited free technical support. 

VEDIT is a registered trademark of Greenview Data Inc. 


Greenview Data 
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“We didn’t just stumble into compo¬ 
nent software,” says Karl May, manager of 
solutions tools at Apple. “Customers may 
not be clamoring for components, but they 
are complaining about the problems they 
have, like increasing system requirements 
for software.” 

Eventually, users will embrace compo¬ 
nents, but that doesn’t guarantee the soft¬ 
ware industry will change in Apple's favor. 
The big software publishers (who are al¬ 
most unanimously supporting component- 
ware) might still dominate the market, and 
Windows might still end up with the most 
components. 

Apple’s bet on componentware is 
a good one, though. If OpenDoc and 
Taligent live up to their claims, Apple 
could stir up the market, stem Mi¬ 
crosoft’s momentum, and gain lots of 
new software for the Mac. 

Can Apple Change? 

This article barely explores the many 
fronts on which Apple is fighting for 
its future. No mention has been made 
of Apple’s strategies for enterprise 
servers, PowerBooks, printers, digital 
cameras, or system software for in¬ 
teractive TV set-top boxes. In BYTE’s 
assessment, the outlook for all these 
products depends on the success of 
the core technologies discussed here. 

If the core technologies flop and an 
auxiliary product line emerges, it will 
be Apple that is transformed, not the 
computer industry. 

Nor is this analysis intended to 
spread doom and gloom. Although 
Apple’s market share is small, its volumes 
are quite healthy. Apple, Compaq, and 
IBM are virtually tied for the position of 
the world’s leading computer vendor. Ap¬ 
ple is pushing ahead with some exciting 
new technology, and the industry would 
be much poorer without Apple’s techni¬ 
cal leadership. 

Indeed, it would not be an exaggera¬ 
tion to describe the history of the com¬ 
puter industry for the past decade as a 
massive effort to keep up with Apple. In 
1984. critics derided the Mac for its ap¬ 
pliance-like simplicity, but it went on to 
pioneer or popularize almost every inno¬ 
vation in personal computing: the GUI, 
desktop publishing, built-in networking, 
plug and play, integrated multimedia, API- 
based software development, visual pro¬ 
gramming, hypertext, 24-bit color, the 
global clipboard, undo, voice control, 
built-in color calibration, dynamic mem¬ 
ory allocation, SCSI, and even 3/4-inch 
floppy drives. Apple’s R&D lab, located 
in Cupertino, California, is the inspira¬ 


tional R&D center for the entire industry. 

If Apple deserves blame for keeping the 
Mac proprietary for so many years, con¬ 
sider that few other companies have had 
as much unique technology to protect. It’s 
easy to be open if your technology breaks 
no new ground. However, don't read too 
much into Apple’s decision to license the 
Mac. It is not so much a change of corpo¬ 
rate direction as it is an attempt to defend 
the Mac's viability as an alternative plat¬ 
form. Apple still seems bound by a mind¬ 
set that in some ways is the opposite of 
Microsoft’s. 


For instance, Apple needs to strengthen 
its development tools. HyperCard's debut 
in 1987 brought visual programming to 
the masses for the first time, but Apple let 
HyperCard languish for years. Not until 
Microsoft released Visual Basic was the 
HyperCard concept advanced toward its 
full potential. 

Apple’s componentware strategy would 
be a lot more credible if it offered a tool 
like Visual Basic, which has sold well over 
a million copies, mostly to the corporate 
developers Apple hungers for. HyperCard 
and AppleScript let you control OpenDoc 
containers and parts, but not create them. 
Apple hints that this gap may be filled by 
a future tool or by an enhanced version of 
HyperCard: “Apple is aware of Visual Ba¬ 
sic and has analyzed what Visual Basic 
does—not just what it does technically, 
but also the market perception of what it 
does,” says Apple’s May. ‘That is part of 
what goes into our thinking when we plan 
what we’ll do with HyperCard.” 

Apple has also been slow to support the 


Power Macs with good tools. In fact, all die 
software released at the introduction of 
the Power Macs last spring was built with 
beta versions of compilers because final 
versions were not available. There would 
be a lot less Power Mac software in exis¬ 
tence today if a small Canadian company, 
Metrowerks (St.-Laurent, Quebec, Cana¬ 
da), had not plugged the gap with Code- 
Warrior. 

The next missed opportunity could be 
Apple’s QuickTime VR, an astounding 
virtual-reality technology that can meld a 
series of photographs or rendered images 
into a seamless 360-degree panora¬ 
ma. Without any special hardware, 
you can pan the wraparound image 
in complete circles, zoom in on de¬ 
tails, and examine objects from any 
angle. The software automatically 
corrects distorted perspectives and 
smooths out jagged lines with real¬ 
time antialiasing. QuickTime VR is 
practically a reinvention of photog¬ 
raphy, and it’s also a prime example 
of the innovation that continues to 
emerge from Apple’s Advanced Tech¬ 
nology Group. 

Another company might put this 
wonderful creative tool in a box and 
sell millions of copies at a few hun¬ 
dred dollars a pop, as Microsoft did 
with Visual Basic. Within months, 
there would be thousands of com¬ 
mercial and freeware panoramas 
available on CD-ROMs, BBSes, and 
the Internet. But Apple is restricting 
the QuickTime VR tools to a rela¬ 
tively small group of registered de¬ 
velopers—a marketing strategy that seems 
perversely devised to capture the smallest 
possible market share. 

Technology has never been a problem 
for Apple; marketing is another story. You 
would expect a company that has scored 
as many technological firsts as Apple to 
dominate the industry, yet the PC industry 
is swamped by clone makers who rarely, if 
ever, invent anything new. 

Now, once again, Apple is gambling its 
future on new technology. Can it shift mar¬ 
ket forces, cut through fierce competition, 
and regain momentum? One thing is for 
sure: Apple will raise the technological 
ante for the whole industry. ■ 
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Apple’s Future System Software 

Copland * Microkernel architecture that separates operating 
Late 1995 system from hardware dependencies 

• Preemptive multitasking and memory protection 
for low-level processes 

• Faster I/O architecture 

• Integrated OpenDoc 

• Open Transport network-abstraction layer 

• Scalable user interface with active assistance 

• Mostly native code for PowerPC 

Gershwin • Preemptive multitasking and memory protection 

1990 for all processes 

• Further-improved GUI, customizable for different 
users and applications 

• Integrated 3-D graphics 

• Ability to run TAE (Taligent Application Services) 
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THE 254 VIDEO CONFERENCE. 
COMING TO A SCREEN NEAR YOU. 


INTRODUCING SHAREVISION, " 

For just the price of a phone calf you can 
have a high-quality video conference right 
at your desktop. A video con¬ 
ference where you share 
Windows' 14 applications with 
your colleagues, and brainstorm 
together in dynamic interactive 
Whiteboards in real time, any¬ 
where there's a phone line. 

It's so easy and available, you'll 
want to use it all the time. 



* Reof time application sharing 
and interactive Whiteboard? 

* Hijgfvqudrty color image capture 

* Video frame rale of up to 
IS framesfsscond and up ta 
1 60 x 120 pixels 

* fndudes fax modem at op to 
28,800 bps 


Creative Labs* ShareVision™ PC3OCX) 
operates over a single, standard telephone 
line—not expensive, hard-to-access ISDN 
lines. And it provides real time 
color video of both parties, 
saving you time and money with 
quick, effective communication 
of complex information. It in¬ 
cludes a high-speed fax modem, 
so you can also enjoy fast and 
easy hie transfer, automatic fax, 
send and retrieval, and con¬ 


venient access to your favorite networks, 
services and remote e-mail. 

ShareVision PC3000 is your affordable 
desktop video-conferencing system. And 
since you've already got a phone line, there 
are no hang-ups. For more information or 
a Creative Labs dealer near you, please call 
1-800-998-5227, ext. 104. 

CREATIVE" 

CREATIVE L A B 5 , I N U . 


WAKE UP THE REST OF YOUR BRAIN.™ 


•£i I9 L }4 Creative T'icWoJtJ'];}' 1 Ttf, SIsarrViiLmi, SliartViiJort Tcdinotogjy Share Vi 5 ton PC30O0 and the ShareVtsion anr trsdemarfti of reVi^nh Tedinology Ih£. The Creative logo li a. rcgis-tnrd trn.demnr'li nf" CrruttYT Tc-dinnlng? Ltd. 
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Solutions Focus 



High-Tech Training 

MICKEY WILLIAMSON 



Larry Silvey, partner 
in charge of the 
Professional 
Education Division, 
Andersen Consulting 


W alk into virtually any computerized class¬ 
room—whether in an elementary school or 
corporate training center—and you wiU find 
the same basic process in use* Students are 
expected to read a static screen of information and then press a key 
or select an answer from a list of options to advance to the next 
screen. Just as early computer technology did little but automate 
manual methods of doing business, so, too, instructional technol¬ 
ogy, or CBT (computer-based training), has provided scant im¬ 
provement over primed books and standardized test forms. 

This scenario reduces the student to the role of passive reader, 
a selector of multiple-choice answers, A student who picks the 
wrong answer sees a message such as “Incorrect. Try again." 
This process assumes that a student can learn hy passively ab¬ 
sorbing information, and the degree of learning is measured by a 
student’s ability to recognize the correct answer from among a set 


lets the user, not the developer, determine the sequence of events. 

Andersen Consulting (Chicago, IL) has capitalized on both 
these technologies to produce multimedia training courses for 
its employees. Its efforts are based on research from the ILS (In¬ 
stitute for the Learning Sciences) at Northwestern University 
(Evanston, IL) and its controversial director, Roger Schank (see 
the text box “The Gospel According to Roger Schank”). 

That effort has already paid big benefits. In a typical year, 
Andersen Consulting was spending $200 million, including pay¬ 
roll and travel, on training for 30,000 employees, about half of 
whom required education in basic business practices. Now, thanks 
to the ILS-Andersen collaboration, training time is compressed. 
Until the advent of these CD-ROM-based multimedia courses, 
employees would take a six-week training course before their 
first consulting assignments. Today, employees can get “just-in- 
time training" before ihey begin a new consulting engagement. 

- “ Even the one or two weeks per year that 

partners and managers used to spend in 
training is likely to be shortened. 


of choices. The only real difference between this scene and the tra¬ 
ditional teacher/classroom style of pedagogy is that the computer 
lets each student move through the material at his or her own 
speed. But information is always presented in the same way and 
the same order. 

This approach to CBT is based, in part, on outmoded theories 
of learning. Procedural programming methods enforce a linear, se¬ 
quential interaction between the student and the computer; these 
methods couldn’t help but require every user to leam in the same 
fashion. On the other hand, event-driven programming coupled 
with TV-quality video, which has finally matured to industrial- 
strength levels, adapts to each individual's learning style and 


Changing Times, Changing Procedures 

Here’s a typical training experience prior 
to the CBT project. Pedro S Uriel, a staff 
consultant with Andersen’s change 
management service and a member of 
the multimedia CBT group, described 
his six-week introductory training course 
under the old regime. The first three 
weeks were spent at his local office. In¬ 
structors provided an orientation to the 
company and its policies, introduced stan¬ 
dard procedures used 
in the change man¬ 
agement service when 
working with clients, 
and taught about tools 
used in die service to 
produce deliverables 
for the clients. Suriel 
spent the final three 
weeks at Andersen’s 
Center for Profes¬ 
sional Education (St. 
Charles, IL), He and 
other trainees were introduced to a hypothetical company about 
which they had to gather information and put together a set of ob¬ 
servations and recommendations for a consulting engagement. 
The new system, known as the BPC (Business Practices 
Course), is a self-paced, interactive replacement for the tradi¬ 
tional instructor-led program. BPC cuts training time from 65 to 
40 hours, according to the company. Also, Andersen personnel can 


Chicago-based 
Andersen Consulting 
leverages state-of-the- 
art computer-based 
systems to train its 
people, saving money 
in the process 
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take the BPC in their home offices, eliminating the need (and 
time and expense) to travel to the St. Charles center. The reduction 
in training time translates to a payroll saving of about $2 million 
and a training delivery saving of some $8 million per year, ac¬ 
cording to Larry Si Ivey, partner in charge of Andersen's Profes¬ 
sional Education Division, Furthermore, BPC’s developers have 
been able to incorporate the experience of some of Andersen's most 
senior consultants. A trainee about to undertake an assignment 
in unfamiliar territory (e.g., manufacturing) can visit that portion 
of the BPC and be briefed on what to expect in the field. 

The multimedia application's platform requirements are rela¬ 
tively simple: Tt runs on a PC compatible with a 33-MHz 386DX 
processor, 8 MB of RAM, a 256-color VGA card and monitor, a 
mouse, a CD-ROM player, an Intel ActionMedia II DV1 board, 
an external audio amplifier, and headphones, running DOS 5.0 and 
Windows 3.1. The 180 minutes of professional-quality video 
runs satisfactorily on a CD-ROM drive, 

BPC Modules 

The BPC has 15 modules lhai simulate a business challenge that 
an Andersen staff member might encounter in a consulting en¬ 
gagement at the hypothetical Perrin Printing and Publishing Co., 
a publisher of hardcover and paperback books. Using audio and 
video clips stored on CD-ROM, you interview PP&P personnel, 
receive phone calls, get advice from senior Andersen consul¬ 
tants, review internal Andersen memos, and attend meetings with 
senior PP&P management. At the end of the BPC, you deliver a 
presentation outlining the kinds of findings and recommenda¬ 
tions that would normally be delivered to a client. 

With the BPC, you control the pace of learning using a verti¬ 
cal button palette on the right side of the screen (see the text box 
"A Palette of Buttons”), The button palette, standard for all mod¬ 
ules, lets you access various support systems and navigational 
tools. Working in a local office, you can tape a memoiy aid to the 
monitor, explaining the action of each button. 

You can work on department modules in any order; the course 
map indicates which modules have been completed or partially 
done and which have yet to be started. This flexibility lets trainees 
analyze the business in whatever fashion makes sense to them, de¬ 
pending on how their own backgrounds and experience lead 
them to view the business. By contrast, in an instructor-led course, 
the teacher would choose the path, and the course trainees would 
be obliged to adopt the teacher’s point of view. 

BPCfs operating features are designed to take into account 
good instructional technique and the fact that for many Andersen 
trainees, English is not their primary language. For example, 
trainees can use the button palette to replay and review die material 
as often as desired, and they can elect to have subtitles appear on 
any video clip. A small user manual provides tlme-to-completion 
estimates for each module to aid trainees in budgeting time, but 
everything else they need to know is built into the CBT system. 

This Is Your Mission 

The course begins with a simulated telephone call from Ander¬ 
sen's staffing department. The caller assigns the trainee to a con¬ 
sulting engagement at PP&P designed to provide an overview of 
the company's business processes and areas where improvement 
is possible. The caller tells the trainee that PP&P's sales have 
been good but that profits are down; the caller refers the trainee 
to the PP&P project manager, who wants a meeting that morning. 

continued 



WHAT CONTEMPORARY MULTIMEDIA TRAINING OFFERS 


Andersen Consulting wanted to improve the quality and 
cost of the training it must provide for over 15.000 
employees per year. It needed to do the following: 

• Present knowledge of the company's business 
practices, procedures, and policies. 

• Provide up-to-date training tailored to an employee's 
new assignment. 

• Improve managerial skills, 

• Make training accessible at any Andersen facility. 

The Course Design 


• 15 Integrated modules, expandable 
to cover new areas. 

• Consistent user interface. 

• Use of digital video to reinforce points 
and present options. 


Thu Hardware 

* 33-MHz 386 PC compatible. 8 MB of 
RAM, and a 120-MB hard drive. 

* COROM drive. 

* Intef ActionMedia II DVI video board 
with VGA monitor. 


The Savings 

* 40 percent reduction in course time, 

* Eliminates need for most travel. 

* $10 million total annual savings. 

Lessons Learned 

* A good CBT system provides for a 
variety of learning styles, 

* There's more than one correct answer 
to a question and more than one way 
to approach a task. 





Original 
iiwesimecst' 

S3-4 


S8 


Yearly 
: Savings' 

Timing 

I $2 Payroll 


mwm 


* People learn more from their mistakes. 

► Correction should come immediately after the mistake is 
made and should take the form of pointing out alternatives, 
not presenting a single correct response* * 

► Information is often best remembered if it comes in the 
form of stories told by expert veterans. 

* People with different backgrounds and experience may 
choose to approach course material differently. There is no 
single correct way to begin. 
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What’s one without the other? 

Your notebook PC and the new HP DeskJet 320 printer. 
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High-quali ty m ob ile printing. 
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Pi. 


Compact and Hjr/it, 
jus£ 4 Jbs. 


list price, actual 
price may be lower. 


Upgradable to color for 
just $49. And ColorSmari 
technology makes it 
vibrant and easy to use. 


Bundled with optional sheet 
feeder for a. list price of $455. 


Check the Yellow Pages for 
the HP dealer nearest you. 


HP Printers 
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Solutions Focus 


Training 


In a video dip, the manager briefs the 
trainee on PP&P’s situation and on the 
makeup of the Andersen Consulting team 
assigned to the project. Here is one place 
where the course departs from reality in 
the interests of educating the trainee. 
Trainees are not told to take notes during 
the briefing; those that don’t will proba¬ 
bly have to replay the video clip, a luxury 
not often available in real life. The lesson 
that note-taking is important is hardly lost 
on those who have to backtrack, but the 
point is not made explicitly. Instead, the 
course accommodates different learning 
and organizational styles. According to 


Sc hank’s theories, you are likely to leum 
more from your mistakes than from being 
told what to do. 

Each module begins with a memo from 
ihe senior consultant on the project, pro¬ 
viding detailed information relating to the 
business function being analyzed. Also, 
working papers for each module set out a 
final goal and contain a list of tasks to 
complete in reaching that goal. In working 
through this list, the trainee uncovers busi¬ 
ness issues and records them in the key 
problems section of the binder. Gradually, 
the trainee develops an understanding of 
how die problems in one business area re¬ 


late to those in other areas. 

For example, to analyze the product de¬ 
velopment function, the trainee must create 
a work-flow diagram using built-in graph¬ 
ics tools. The system offers suggestions on 
how to build the work-flow diagram, but 
the trainee cun disregard them and proceed 
in some other way—perhaps interview ing 
a company official—which may be just as 
productive as the suggested approach. 

The HR Model 

All but one of BPC’s 15 modules present 
tasks that a trainee would be expected to 
perform in the course of a consulting 


A Palette of Buttons 



Tiie BPC map provides you with a bird's-eye view of the offices of the hypothetical Perrin Printing and 
Publishing Co. r whose business procedures and problems are the subject of the CUT system. The map may 
also be used to navigate from the subject matter of one department to another. 


Map The Map button provides a view of 
the Perrin Printing and Publishing Co,, 
depicted as a floor plan of the compa¬ 
ny’s offices. The floor plan parallels the 
available course modules and provides 
navigation support. There are reception 
and conference rooms, as well as ac¬ 
counting and finance, procurement, 
sales-order processing, management and 
administration, sdes and marketing, and 
manufacturing departments. Offices in 
each department are organized around a 
specific function; for example, the man¬ 
agement and administration department 
has offices for management reporting, 
human resources management, and 
management planning. 


Papers Clicking on the Papers button 
gives you access to a virtual loose-leaf 
binder that accumulates information 
from each business department as you 
visit it. Like a paper binder in which 
you flip through a consultant’s notes, 
you can revisit this feature at any time. 


Detail You can click on the Detail but¬ 
ton—which identifies business terms, 
processes, and functions—for more de¬ 
tailed explanations. 


How? This button accesses a reference 
for descriptions of how particular busi¬ 
ness functions or processes are per¬ 
formed. 


Huh? With the Huh? button, you can 
call from the reference system a high- 
level overview graphic that permits 


searching for specific business terms, 
processes, and functions. 


Why? The Why? button provides you 
with specific feedback based on actions 
previously taken. 


Next? This button suggests what to do 
next to complete an activity. 


Play and Pause The Play button toggles 
to Pause, causing the scroll bar to 
rewind or lust-forward voice and video 


clips. Both buttons are designed to in¬ 
crease the course’s effectiveness over 
that of an instructor-Jed curriculum. 


Help The Help button offers tutorials 
containing specific instructions on what 
to do to complete a module and how to 
navigate through the course. 


Save You can save your work to a 
floppy disk using the Save button. 


Exit Returns you to the reception area. 
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IF PATIENCE IS A VIRTUE, THEN 
WE MUST BE GOING TO HELL. 



At Xircom, heaven help us t weVe just 
created the fastest CreditCard Ethernet 
adapter ever made. As the inaugural 
member of our new Performance Series, 
this little speed demon appeals directly to 
the devious part of your mind that says 
waiting is for those in line behind you. 


Pure and unprecedented. 

But the Temptations don T t end there. 
We also offer a new Performance Series 
Token-Ring Credit-Card. And every 
Performance Series product comes 
with all the benefits you also find 
in Xircom's original, best-selling 


has connected over one million satisfied 
Xircom LAN adapter users worldwide. 
What’s more, every Xircom adapter 
is backed by superior technical support. 

And a lifetime warranty. 

We even offer 24-hour BBS 
and CompuServe support. 



All thanks to advanced, Look-Ahead 
Pipelining and 
unique full duplex 
capability. Which 
rather nicely 
increases the raw 
data rate of the 
network, and more 
importantly lets 
you send and receive messages at the 
same time. 

All this amounts to one thing: Speed. 


CreditCard Ethernet adapters now known 
as the Corporate Series. 
Such as guaranteed 
compatibility with every 
make and type of 
notebook. The widest 
range of NOS support 
available. And unmatched 
ease of use (our new 
Windows-based installation utility gets you 
up and running in under a minute). 

With all this, it's no wonder Xircom 


So, if you’re tired of waiting on 
your Slower LAN adapter, 
call +32/(0)3 360.38.55 or our factsline 
+32/(0)3 360,38,00 for more Information 
about our new Performance Senes 
CreditCard. 

It r s one slnisterly fast card that'll never try 
your patience. 

Xircom 

The Mobile Networking Experts 


Chr^nk List Xlrr.nm 



CrtEK* oui tboso tads, You'D find ffuii riftaJ comes standard 1 from Xircom 
makes our LAN adapters anytNnp but standard. 


Xircom, Inc. Xircom la a registered trademark ot Xircom, Inc, CredttCaid Ethernet Adapter, CreditCard Tokon Ring Adaptor and CrttHuCard Ethernet + Madam Adaptor aru trademaks of Xircom, inc Air other 
brand flamBa dr marks are uaed For rdsnlircaEidn purposes and are trademarks gt Iheir respective owners. Xircom Europe NV: +3a i (0)3 360,33.11- Xircom (J,$. Headquarters; Q-Q 73-71600. Xircom Asia: *352 S25.-2Q76 
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Solutions Focus 



Training 

engagement. The exception is the HR (hu¬ 
man resources) module, which requires 
the trainee to run the HR department for 
four simulated years. The goal is to manage 
the department in such a way that the 
morale and productivity of three employ- 
ces (taken to represent the entire employee 
class) remain high. Dials that show morale 
and productivity are visible throughout the 
exercise. A box showing company profits 
is also displayed to underscore the rela¬ 
tionship between employee attitudes and 
actions and Lhe corporate bottom line. If 
productivity and morale dip too low, the 
trainee is fired. 

The HR task involves examining each 
personnel 11 le, which includes position, 
salary, experience,, performance, attitude, 
and ability. One file reveals that an em¬ 
ployee’s ability and experience are ap¬ 
propriate for the job, but his or her per¬ 
formance has been consistently low. A 
simulated counseling session with the em¬ 
ployee reveals that he or she has no prob¬ 
lem with the work. The trainee can click 
on a button that gives suggestions on im¬ 
proving performance (e.g., training is im¬ 
portant to increase ability, rewarding the 
employee can increase motivation, and 
so on). 

Clicking on a context-sensitive How? 
button tells you when additional training is 
appropriate. This leads to a video clip of an 
Andersen partner telling a war story that 
training is inappropriate when the em¬ 
ployee already has the required skills. 
These video clips were made by real An¬ 
dersen consultants talking about specific 
experiences. 

Throughout the module, events occur 
based on the trainee’s actions. A trainee 
who neglects to document the employee’s 
poor performance before firing him will 


Jater on get a notice that the ex¬ 
employee is suing die company 
for wrongful discharge. At any 
time, the trainee can advance 
the simulation time on a scroll 
bar lo see the results of past ac¬ 
tions, including the productivity 
and morale meter readings. 

Your Point Is Noted 

In some modules, you can view 
taped interviews and type notes 
into the Windows Notepad. The 
system automatically connects 
the video clip with the note file 
so that both arc available on replay* No 
attempt is made to judge the quality of the 
notes; but the system does record which 
clips—and thus which problems—have 
attracted your attention and which prob¬ 
lems have been overlooked. 

At all times, you can browse through 
the BPC’s underlying reference system, 
which defines business terms and oilier 
useful information. The system also mon¬ 
itors your mistakes. If you seem uncertain 
about how to proceed, the system will lo¬ 
cate an appropriate place in the reference 
system for you. If a mistake is repeated 
more than once, the system will seek an¬ 
other reference that provides somewhat 
different information. 

When the Done button is active, you can 
decide whether to end the task or continue 
working. Selecting Done means it’s time 
for feedback. You may be challenged lo 
substantiate all the problems ident ified, and 
this is where note-taking pays off. If there 
is no justification for listing a problem, it 
must be deleted. Guessing at the list of 
problems won’t work, either, because you 
must substantiate each one on the list. For¬ 
tunately, interview clips and other infor¬ 
mation can be revis¬ 
ited at will. 

To stop using the 
RPC, click on the 
Save hutton to save 
your session infor¬ 
mation lo a floppy 
disk, and then click 
on Exit. This lels you 
continue your course 
work on a similarly 
equipped computer in 
any Andersen office. 
Each module takes 
hetween one-and-a- 
half to two-and-a-half 
hours to complete. 

Module Development 

Instructional design¬ 
ers and content ex¬ 


perts work together to create new RPC 
modules. The development process is it¬ 
erative, and content experts act as trainees 
to ensure the accuracy of information. Em¬ 
ployees who would normally lake lhe 
course tire also involved in testing. In ad- 
dilion, screen layouls, menu structure, and 
other aspects of the user interface are scru¬ 
tinized at this point. Suggested changes 
are assigned priority according to their im¬ 
pact on learning* After making and de¬ 
bugging indicated changes, between 50 
and 100 users test the module. In some 
cases, trainees are brought to St. Charles; 
in others, disks arc sent to field offices for 
testing. Feedback on both interface and 
content is collected and analyzed. At this 
point, few changes are usually needed, be¬ 
cause the major content and interface is¬ 
sues were identified earlier, A pilot test 
comes next—the final hurdle before the 
completed system is released to the An¬ 
dersen community. 

Andersen’s RPC draws some of its in¬ 
spiration from the ASK loo I developed at 
1LS. The ASK engine is designed to ac¬ 
cess multimedia databases consisting of 
1- to 4-minute video clips culled from 
interviews with experts, as well as archival 
video material and text. ASK systems let 
developers build video-based "corporate 
memories”—repositories of expertise that 
might otherwise be lost to junior members 
of an organization as their elders retire. 
Developers try to think of every possible 
question a person might have about a par¬ 
ticular application, to make it easy for peo¬ 
ple to navigate among the bits of infor¬ 
mation contained in the system. 

ASK’s intiuenee appeared, for exam¬ 
ple, in the HR module, when the trainee 
wondered whether sending a nonprotlac¬ 
tive employee for additional training might 
improve his or her motivation, A button 
click produced a video in which a senior 
Andersen consultant told a war story show¬ 
ing that training would be useless where an 
employee already had the requisite skills 

but was not motivated to use them. 

continued 



During a simulation, students try keeping PP&P afloat over multiple business cycles. 
Through this activity, they acquire an understanding of HR management principles. 
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1. The logical way. 

The Sound Blaster™ Discovery CD™ 16 
kit includes everything you need to 
explore the expanding universe of 
multimedia. And now its more afford¬ 
able than ever. You get a Sound Blaster 
16-bit sound card, double-speed CD- 
ROM, stereo speakers, microphone 
and 15 cool software titles. 



2. The intelligent way. 

Sound Blaster Digital Schoolhouse™ 
is the antidote to mindless video 
games. It turns an ordinary PC into 
an awesome educational system that 
even makes math and spelling cool. 
You get a Sound Blaster 16-bit sound 
card, double-speed CD-ROM, plus 
20 of the hottest educational software 
titles and more. SRP, $399.95 



3. The take-no-prisoners way. 

The most powerful forces of the 
gaming universe have come together. 
And now they’re coming to get you. 
Game Blaster CD™ 16 brings together 
a Sound Blaster 16-bit card, double¬ 
speed CD-ROM, plus games to die for, 
like Rebel Assault and SIM City 2000. 
So be careful out there. SRP, $549.95 


SRP, $349.95 


Six new 
ways to blast into 
multimedia. 



4. The ultimate way. 

Educational software, games, cool 
creative software. The Sound Blaster 
Edutainment CD™ 16 gives you a Sound 
Blaster 16-bit sound card and double¬ 
speed CD-ROM. Not to mention over 
40 of the planet’s most captivating soft¬ 
ware titles and lots more. Or get the same 
kit with an external CD drive in the 
Sound Blaster Edutainment EZ™ 16. 

SRP, $599.95 EZ SRP, $749.95 




crc^tive 


5. The inexpensive way. 

The Creative OmniCD™ 2x is the 
leanest, meanest CD-ROM upgrade in 
the cosmos. The 2x CD-ROM makes 
all your software more exhilarating. 
And it makes you more productive. 
With 6 cool software titles, you can 
dive into multimedia right out of the 
box. SRP, $299.95 


6. The bogus way. 

Sure, there are other ways to get into 
multimedia. But why take a chance? 
Sound Blaster sound cards and kits are 
the multimedia sound standard. All the 
hottest games and software are made to 
be played on Sound Blaster. Other 
systems don’t seem as real or as cool. 
And neither do the people who 
play them. 



Of course, all these kits give you 100% Sound Blaster compatibility. And all the 
technical help you need is just a phone call away. So installation is a no-brainer. Want more 
information? Just visit your nearest Creative Labs dealer. Or call 1-800-998-5227 Ext. 110. 


creative: 


MULTIMEDIA 15 CREATIVE 


© 1994 Creative Technology Ltd. The Sound Blaster and Creative Logos are registered trademarks. Creative OmniCD, Sound Blaster Discover)’ CD, Sound Master Edutainment CD, Sound Blaster Edutainment EZ, Game Blaster CD, 
Sound Blaster Digital Schoolhouse and the Sound Blaster Compatibility !x>go are trademarks of Creative Technology Ltd. All other trademarks are the property of their respective holderv U.S. inquiries: 1-800-998-5227. 
International inquiries: Creative Technology Ltd., Singapore, TEL 65-773-0233 FAX 65-773-0353. 
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Slow performance. 

Your software is bogged down, but you 
can’t buy a new PC right now. 


To speed up your 486, follow the 


OverDrive™ Processor iCOMP™ Performance Index 
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Speeds up software. 

Microsoft Excel* 4.0 runs 122% faster and 
Microsoft Word* 2.0 120% faster when you 
upgrade a i486'" DX-33 processor with an 
IntelDX4 IM 100 MHz OverDrive processor. 


tFtvr Birupcan resident, call +44 (0) ?9.1 43 H55, ami ftdf 'Iff mfopmck IOP17, 
© 1994 Intel Curpcimikm. + OEher hmusds mid mimes arc the property oF thuir 
respective owners. 


OverDrive processor upgrade path. 









Solutions Focus 


Training 

The Gospel According to Roger Schank 


Roger Schank, the Brooklyn-born head of North¬ 
western University's ILS (Institute for Learning 
Sciences), is one of the more colorful figures in the 
A1 community, perhaps known as much for his 
blunt speech as for his work in education, cognitive 
science, AI, and creativity. Schank is a persuasive 
critic of school systems everywhere. Children and 
adults, he argues, learn best when they receive in¬ 
formation at the moment they need it. This makes 
classroom learning an oxymoron by Schank\s stan¬ 
dards. In a class of 25, a teacher who answers one student’s 
question is wasting the time of the other 24, because the infor¬ 
mation being given is not what they need at that moment. 

Schank calls the traditional mode of education by computer 
“the page-turning architecture” and the reason most education¬ 
al software today is devoid of excitement or educational value. 
For the most part, the current model of learning sees the stu¬ 
dent as a kind of sponge, willing and able to soak up whatever 
material is presented, regardless of whether it is perceived as 
interesting or useful. Provision lor individual learning styles is 
missing, and there is no hint that learning can be exciting, or 


that making mistakes might be a better way of 
learning. 

Schank has a vastly different view of how people 
learn: They learn by doing, making mistakes, and 
having experts share experiences to show people 
what has gone wrong. To test his theories of how 
people actually leant, remember, and reason, 
Schank founded ILS in 1989, with sponsorship by 
Andersen Consulting, one of two business units of 
The Arthur Andersen Worldwide Organization, 
which is headquartered in Chicago. Illinois. ILS’s mission is to 
create innovative, computer-based learning environments 
based on leading-edge research in cognitive science and Al. 
ILS employs some 160 professional staff and graduate 
students. 

Unlike some of his academic colleagues, who have shunned 
commercialization of their work, Schank doesn’t mince words 
when he’s asked about Andersen Consulting’s sponsorship of 
ILS. Instead. Schank quotes notorious thief Willie Sutton who, 
when asked why he robbed banks, is reported to have replied, 
“That’s where the money is.” 



Teaching Management Skills 

Imparting knowledge of procedures and 
specific techniques is only one aspect of 
CBT. A more complex problem is building 
skills that involve such intangibles as social 
interaction and employee management. 
ILS has created another tool called GUSS 
(Guided Social Simulation), which is de¬ 
signed to teach complex social tasks in a 
low-risk, simulated environment that 
shields you from embarrassment. But ex¬ 
perience-based learning needs an instruc¬ 
tor to monitor progress and, when appro¬ 
priate, to offer commentary and anecdotes 
(by way of video clips). 

The GUSS shell has three major com¬ 
ponents: the interface, which handles input 
and displays information; the simulation 
engine, a general-purpose mechanism for 
manipulating the simulated world; and the 
teaching modules, which look for oppor¬ 
tunities to present useful feedback. 

GUSS-based applications could serve 
a variety of purposes, such as providing a 
risk-free environment in which budding 
foreign service officers could practice 
diplomacy without starting a war. The 
GUSS components remain the same re¬ 
gardless of the application; developers 
provide the application’s data. In the sim¬ 
ulation engine, these consist of agents, lo¬ 
cations, and artifacts (e.g., a telephone and 
project papers). Teaching data includes 
videotaped anecdotes from real experts, 
analyses of your actions, coaching data to 
provide background information, and eval¬ 


uation criteria used to provide you with 
feedback at the end of the session. 

Agents observe and react to events in 
the simulated world. They are capable of 
speech acts. Agents can move from one 
place to another in the simulated environ¬ 
ment, use artifacts (e.g., answering the 
phone or reading a document), and also 
react to events generated by the trainee 
that affect them, whether or not they have 
directly observed the event. Agents are 
endowed with a mental state, represented 
internally as a list of states of mind, se¬ 
lected by decision rules whose subject or 
LF statements are states of mind and whose 
predicates or THEN statements are mental 
or physical actions. When you view a rep¬ 
resentation of an agent on screen, three 
meters indicate the agent’s state of mind 
along three axes: happy to angry, calm to 
threatened, and interested to bored. 

Who's the BOSS? 

Using GUSS, ILS and Andersen have col¬ 
laborated to build an application called 
BOSS (Basics of Supervisory Skills), which 
lets trainees practice management tech¬ 
niques by supervising a simulated perfor¬ 
mance-evaluation process. BOSS works 
through computer agents endowed with per¬ 
sonalities, mindsets, goals, agendas, and 
motives. Trainees interact w ith these agents, 
and the agents react to the trainee’s inputs. 
Agents can be configured for various per¬ 
sonality traits. For example, if a consultant 
is preparing for a meeting with a prospective 


client known to be highly argumentative, 
then an agent can be given argumentative 
traits. The trainee can then try out a variety 
of approaches with the agent to gauge the 
client’s likely reaction to each approach. 

One BOSS module is aimed at new 
managers with little or no experience in 
evaluating subordinates. If the course 
trainee wants some philosophical back¬ 
ground on evaluations, expert agents can 
provide a brief video orientation. BOSS 
then sets up typical situations relating to 
employee evaluations. The trainee plays 
the role of the manager and can seek ex¬ 
pert advice before making a decision. The 
advice comes from video clips of Ander¬ 
sen managers and partners, who answer 
questions based on experience they have 
acquired in handling specific situations. 
The knowledge of experienced people is 
an important part of a corporation’s capi¬ 
tal assets, according to Doug Holyoak, an 
ILS-trained education specialist al An¬ 
dersen. “The big thing right now is to 
make sure that we can capture it, then in¬ 
dex and retrieve it at appropriate times,” 
he said. 

BOSS’s developers thought long and 
hard about how people could converse 
with the computer agent. The developers 
rejected natural language input as too com¬ 
plex and settled instead on constrained re¬ 
sponses in a variety of categories, each 
represented by an on-screen button. 
Trainees can ask for additional informa¬ 
tion; request an agent to do something. 
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Bringing software into the world is a 
little like bringing up children. You 
always know where they start, but you 
seldom know where they’ll end up. These 
days, with illegal use of software so 
common, concerned developers have 
good reason to worry about the products 
of their labor. That’s where HASP® - The 
Professional Software 
Protection System, 
comes in. 

Like a respon¬ 
sible babysitter, 

HASP accom¬ 
panies your software 
wherever it goes. With HASP 
there, your software won’t run out of 
control. Without HASP, in fact, your 
software won’t run at all. 

Por developers, HASP provides the 
highest level of security and reliability. 
For legitimate users, HASP is a friendly 
and transparent solution. Once 
connected, they won’t even feel it’s there. 

And if your child wants to play with its 
friends, a single NetHASP lets it run free 
around a local area network. But always 
under your supervision and control. 

Get serious about software 
protection. Since 1984, nearly one 
million HASP keys have enabled 
thousands of software developers, in 
more than 60 countries, to protect their 
software. To find out why HASP is 
considered the best product in the 
market, order your HASP Developer’s 
Kit today. 

1 - 800 - 223-4277 


ALADDIN 


The Professional's Choice 


Aladdin Software Security Inc. 

TeL (800) 223 4277,212-564 5678 
Fax: 212-5643377 
E-mail: saJes@h3sp.com 

Aladdin Knowledge Systems Ltd. 

Tel: 972-3-537 5795, Fax: 972-3-537 5796 
E-mail: alacldin@aladdin.co.il 

Aladdin Knowledge 
Systems UK Ltd. 

Tel: 0753-622266, Fax: 0753-622262 

Aladdin France SA 

Tel: 14085 9885, Fax: 1 41 21 90 56 


America 


Inti Office 


United 

Kingdom 

France 


It runs with 
NelWbro 


I Australia Gnnlah 3 8985685 ■ Benelux Aladdin Benelux 080 782096 ■ Cz eeh Atias 2 766065 ■ Chile Micrologics 2 222 1386 
I Denmark Berendsen 39 577100 ■ Egypt Zeineldein 2 3604632 ■ Finland ID-Systems 0 870 3520 ■ Germany CSS 201 278304 
j Greece Unihrain i 6856320 ■ Italy Partner Data 2 26147380 1 Japan Athena, 3 58 213284 M Korea Dae-A 2 848 4481 
WNEXml ■ New Zealand Training 1 4 5666014 H Poland Systherm 61 480273 V Portugal Futurmatica 1 4116269 1 South Africa 0 Roux, U 886 4704 
c:oMmnHi£ ,,J m Spain k; Hardware, 3 4493193 ■ Switzerland Gpag 6l 7169222 1 Taiwan Teco 2 555 9676 i Turkey Mikrobeta 312 467 7504 
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They Not Only 


Sound Great, 






TravelMate" 4000M Series 

• 486 processors from 50 MHz to 75 MHz 

• Active Matrix Color or 
Dual Scan Color Displays 

• Hard Disk Drives: 200MB to 455MB* 

• Built-in 16 -bit sound 

• PCMCIA Type HI Slot 

• Integrated Pointing Device 

• Multiple Interfaces including SCSI n s 
Audio Controls, and MIDI/Game port 

• Intel Indeo* Video 

Portable CD-ROM Docking System 

• Double-speed CD-ROM drive (250rns) 

• Built-in stereo speakers 

• Separate NiMH battery gives you 
AC or battery-powered operation 

• SCSI II connection 

• Optional SCSI IT bay for additional 
hard drive 



The right multimedia notebook can give you a 
decided advantage in your work. That’s why we 
made the TravelMate M Series notebook computers. 

These powerful multimedia machines give you 
desktop PC capabilities in a portable package, 
including the industry’s first truly portable, battery- 
powered CD-ROM Docking System. So you have the 
freedom to use them anytime, anywhere. 

The M Series continue the TravelMates’ award¬ 
winning reputation for incredible power, perfor¬ 
mance and reliability. Each comes standard with 
16-bit sound, a built-in speaker and microphone, 
plus a choice of 486 processors to handle full-motion 
video and speed you through other multimedia 
applications. 

And the optional, battery-powered CD-ROM 
Docking System gives you access to the growing 
libraries of CD-ROM software, no matter where you are. 

The TI TravelMates. They’re for people who are 
going places. 

For more information or the name of the dealer 
nearest you, call 1-800-TI- TEXAS (1-800-848-3927). 


EXTENDING YOUR REACH™ 



Texas 

Instruments 



August 1994 
TM4OQ0M/25 



July 1994 


^Depending on model TYavelMate and “Extending Your Reach” are trademarks of Texas Instruments, 
Indeo is a trademark and the Intel Inside lege is a registered trademark of Intel Corporation, ©1904 TL 
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such as set up an appointment: respond to 
something the agent has said; tell the agent 
about something (e.g,, make a recom¬ 
mendation); engage in small talk; perform 
a courtesy, such as apologizing; go to 
another place; or read documents. The 
trainee’s action will determine the agent’s 
response, which will be in keeping with 
the agent’s underlying personality mid state 
of mind. 

Agents inherit their decision rules and 
initial menial states from a set of tables 
relating to gender, personality type, com¬ 
pany, department, and position. Male and 
female agents inherit different conversa¬ 
tional attributes. An agent 
defined as a CEO inherits 
decision rules associated 
with a "generic” CEO. For 
example, the CEO expects 
employees to be interested 
in the company's success, 

Tn BOSS, all employees are 
initially endowed with the 
values and beliefs that An¬ 
dersen identifies as common 
to the people it hires. 

Developing the Courses 

Developers created the BPC 
using Aulhorwarc Profes¬ 
sional for Windows (Macro¬ 
media, San Francisco, CA), 
an object-oriented authoring 
tool that supports the incor¬ 
poration of text, graphics, au¬ 
dio, animation, and digital 
video. Supplementary code 
was written in Microsoft C, 

Smalltalk, and Microsoft’s 
Winhelp. Development of 
the first BPC version look 
about 18 months. The devel¬ 
opment schedule reflected 
the reality that two of its 
most important tools—Au- 
thorware, along w ith the Intel 
ActionMedia II video board 
that was chosen to enable 
smooth-running video—were still being 
beta-tested. Nonetheless, the project came 
in on time. 

The original design team consisted of 
seven multimedia designers and devel¬ 
opers, with assistance from ILS, At its 
peak, the team had 30 full-time members. 
Some team members were responsible for 
making textual style consistent in all 15 
modules; others managed graphics stan¬ 
dards for uniform application of such nu¬ 
ances as highlighting and shadows. An 
important design goal was to provide a 
video war story or explanation when the 
trainee made a mistake. Despite all the 


available technology, the development 
leam needed to build its own tool to link 
Authorware code and the Winhelp file 
system. 

At the project’s inception, collabora¬ 
tion with ILS could hardly have been 
closer. The seven original development 
team members, normally based at Ander¬ 
sen’s Center for Professional Education, 
went to work at ILS, studying learning 
theory. 'They helped us think about what 
the participant would actually do on the 
job with the information we were pro¬ 
viding,” said Marianne Acovelli, the BPC 
project manager. 


Savings and More 

According to Larry Si Ivey, the ILS/An¬ 
dersen relationship has grown consider¬ 
ably from its early days. Today’s focus on 
applied research has Silvey wondering 
about several problems that the North¬ 
western University organization can help 
Andersen solve. 

The mathematics of Andersen’s invest¬ 
ment in CBT are "pretty compelling,” says 
Silvey. At least half of the 30,000-member 
Andersen organization requires business 
practices training. Moving those people 
to the St. Charles facility is costly. By cre¬ 
ating educational tools that people can use 


in their home offices on their own sched¬ 
ules, Silvey notes, u we strongly believe 
we’re getting more effective education in 
less time spent in the learning process.” 
Silvey figures the company regained three 
times its original investment (estimated at 
between $3 million and $4 million) in just 
the first year of BPC’s use and will con¬ 
tinue to save as much with each passing 
year. The 40 percent reduction in training 
time translates to a payroll saving of about 
$2 million and a training delively saving of 
some $8 million per year. 

Two technology issues remain for An¬ 
dersen, One is cross-platform deployment. 

While most Andersen of¬ 
fices have standardized on 
PC compatibles, ILS is a 
Unix and Mac shop, so 
some of Andersen’s devel¬ 
opment work had to be 
done on the Mac, Porting 
across platforms is an on¬ 
going issue, according to 
Joe Carter, managing part¬ 
ner for Andersen’s Center 
for Strategic Technology 
and Research in Chicago. 
Li We T rc currently using a lot 
of different tools to address 
the problem, but we’d like 
to have a single set of tools 
that we could use across die 
board,” he said. 

Silvey is waiting for ful¬ 
ly multimedia-capable 3- 
pound notebook computers 
so that consultants can 
pursue their training wher- 
ever they may be. In addi¬ 
tion. he wants to hook CBT 
into Andersen’s Knowl¬ 
edge Xchange system, a 
worldwide communica¬ 
tions network based on Lo¬ 
tus Notes that is currently 
under construction. Then, 
lie says, networked work¬ 
stations will allow you to 
call a central location and lake advantage 
of expert advice, process guidelines, and 
industry-specific information to help with 
consulting assignments.*'! think Knowl¬ 
edge Xchange is going to make a big dif¬ 
ference in the way we look at things. 
We’re going to be able to pass informa¬ 
tion and ideas around and make the best 
possible use of our knowledge capital,” lie 
said. ■ 


Mickey Williamson is a journalist based in War¬ 
wick. Massachusetts. She can he reached on the in¬ 
ternet at wmson@equinax.shaysnet.com or on BIX 
do "editors" 


CBT BUILDING BLOCKS 


Organizations interested in developing their own CBT [computer- 
based training) systems using the principles pioneered by Andersen 
Consulting and the Institute for Learning Sciences couid start by ex¬ 
perimenting with DVI technology, which allows playback of profes¬ 
sional video. Andersen Consulting built a small system using 
Asymetrix’s (Bellevue, WA) Tool Book authoring software together 
with a proprietary knowledge management shell built by Ander¬ 
sen’s Center for Strategic Technology and Research in Chicago. 
For your own purposes, an off-the-shelf expert-system shell could be 
substituted for the proprietary component. 


The idea is to implement an on-screen 
navigation button so that the trainee 
can trigger playback of the video ele¬ 
ments, which would include company 
veterans relating helpful anecdotes or 
sales staff demonstrating company- 
approved sales techniques. Later on, 
you might try invoking video clips for 
when the trainee answers a question 
the system poses. In either case, the 
information would be presented when 
the trainee has the greatest need for it 


A further enhancement might be to 
link the system to a product such as 
Lotus Notes that lets trainees ask ques¬ 
tions and match keywords to call lip 
relevant audio or video dips or textu¬ 
al explanations of the principles being 
taught. Vou could easily add an ob¬ 
ject-oriented architecture, video, au¬ 
dio, or text objects to the system and 
readily modify the behavior of existing 
objects. Finally, an attractive GUI can 
make the system more appealing. 
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For those of you looking 
ahead, Olivetti dedicates 
a quick look back. 



Olivetti 





jaguar E-Type, 

A perfect bJend of eiegance and power, the 
E-Type (presented at the Geneva motor show in 
1961) marked the coming of age of 
modern automotive 
styling . 


The design 

road passes this way. 


Design is the point of arrival 
for some; for others it's the 
starting point. In the case of 
Olivetti, Europe's leading producer 
of ink-jet printers, it has always 
been a focal point. Take a closer 
look at the latest ink-jet models to 
come out of the Ivrean stables 


Olivetti JP 360. Comfort and 
performance with greatly reduced 
consumption. The splendid styling 
of the JP 360 conceals some very 
welcome surprises for its driver. 

Olivetti JP 50. The sparkling 
and manoeuvrable JP 50 will 
follow your every move; not least 



De Tomaso Mangusta. 

A 4729 cc Ford V8 
powered the Ghia- 
designed 67 Mangusta; 
an example of a super- 
car which lacked nothing 
in terms of driver comfort 




and you'll see what we mean. 

Olivetti JP 450. The top of 

the JP range combining decidedly 
revolutionary, fluid styling with 
race-bred performance: 300 pages 
per hour. 


because it measures just 
300x130x60 mm. 


Mercedes CIII. 

The Cl 11, a futuristic "granturismo" 
introduced in 1970 r is a veritable dream 
car with an ultra-low streamlined body 
and a 2400 cc Wankel engine producing 
350 hp, 













The Blue Flame. 

“A rocket on wheels 1 ' is an apt description of th/s 
vehicle which, in October 1970, achieved a 
breathtaking maximum speed of 1,014.496 kph. 





Lamborghini Countach. 

A cylinder capacity of 4,000 cc t 375 horsepower and a 
top speed of 315 kph go to make up the Countach 
(Piedmontese dialect for "Wonder"), a car combining 
record-breaking performance and great comfort 25 
years of perfection marked by 
the TVwersaro'' 


model 



Matra-Simca MS 670C 

A/3atrc>S;mca had a triumphant season with the 
MS 670C in 1974, winning the Nurburgring 1,000 
km , as well as enjoying success at irrroia, Austria 
and in all the most important motor sports events. 



Record-breaking speed. 


The Olivetti JP 450's 
performance speaks for itself: 
a printing speed of 5 pages a minute. 

This alone would be a 
remarkable achievement for an 
ink-jet printer, but there's more 
to this Olivetti model 

Simply replace the normal 
printhead with a colour unit 
to produce full colour print-outs 
of exceptional quality at twice the 
speed of rival machines. 

One further important factor: 
the JP 450 can be equipped 
to handle up to three different 
paper feed devices. 


















Alternative energy has made great strides in 
this field too: in 1993 a solar- 
powered vehicle covered over 
3.000 km at an average 
speed of 85 kph 



The petrol gauge and the low-fuel warning 
light are of vital importance - particularly in 
endurance races - If drivers are to avoid 
running short. 


In Formula I races 
refuelling allows the cars 
to run with smaller or 
pan-full tanks, thus 
reducing weight to the 
benefit of performance. 



Great savings 
each time 
you fill up. 


The Olivetti JP 360 
is the class leader in terms 
of its price-performance 
ratio. Why? Thanks to its 
InkJet Refilling System, 
an Olivetti exclusive fitted as 
standard to all the new ink-jet 
models. 

The device allows the ink 
* reservoir alone to be 
rapidly replaced rather 
than the complete 
printhead. 




It is, furthermore, equipped 
with a low-level warning signal 
to avoid damaging the printhead 
by running it dry. Genuine savings 
of 40% compared with other 


inkjet printers can be made. 

The printer also features an 
u Economy Run” mode which 
reduces consumption and print 
times even further. 















Colour: that something extra. 



The Olivetti JP 360 and 
JP 450 can be transformed into 
brilliant colour printers 
in a matter of seconds. 

It’s very simple: using the 
Color Kit, an exclusive Olivetti 
option, you can replace the 
monochrome head with a colour 
unit and produce print-outs of 
exceptional quality. 

Your overhead presentations, 
documents and reports will thus 
gain a touch of distinction. 



Go/den yellow and racing red ore die shades which 
best re/)ect the muscularity of the Coupe Fiat: a 
crystal dear message that begins with the choice 
of colours. 



































Aston Martin. 

Aston Mortrn, one of the most illustrious British 
marques t has produced thoroughbred cars for over 
sixty years. 


AGUA 

Jaguar. 

Created as a small workshop for the assembly of 
sidecars, jaguar is now one of the worlds leading 
luxury car manufacturers. 


amborghini. 

The founder of 
Lamborghini, 
Ferruccio, ma¬ 
de his debut 
in the auto- 
m otive 
world con¬ 
structing 
agricultural 
tractors. 


Rolls Royce. 

Manchester 1904: an 
agreement between 
Charles Rolls and Henry 
Royce led to the creation 
of perhaps the worlds 
most famous car manu¬ 
facturer 


Quality: 

a question of character. 

The world's most prestigious with 30 resident fonts and 25 

car manufacturers have in part Bitstream TrueType fonts 

founded their identities on the included in the retail 

way their image is presented: price, 

recognisable marques, well-defined 
lettering, high perceived quality. 

This philosophy is 
wholeheartedly embraced by 
the JP 50 and all the other 
Olivetti ink-jet printers which 
offer laser-like printing quality 










Mini Cooper S. 

The compact and manoeuvrable British 
car scored numerous rally victories and is 
still in production l It was the outright 
winner of the Mon te Carlo Rally in 
1964 and 1965. 


Topofino. 

The little Topolino first 
appeared in I 936 and 
mmediately won a 
D/oce in the hearts 
of the Italian 
Deopfe Over half a 
million examples were 
Produced 


Alfa Romeo Spider 

A great sports car agile and compact, the Alfa 
Romeo 1600 'Duetto" Spider is still a legendary 
figure, even for the most recent generations of 
motorists . 




1,100 grams, 300x130x60 mm, 
mains power, a car lighter socket 
adapter, Ni-Cad or Ni-MH 
battery packs and a fast-charger 
universal mains adapter are the 
vital statistics behind 
the incredible versatility of the 
portable Olivetti JP 50, the 
world's only printer which also 
runs on normal alkaline batteries. 
In spite of occupying an area 
smaller than a sheet of A4 paper, 
the JP 50 lacks none of the first 
class features of its desktop 
sisters: 100 characters per second 
in both Letter Quality and 


Economy Mode, an integrated 
automatic paper feed/collection 
tray and up to 140-sheet 
autonomy with Ni-MH batteries. 


The ideal printer for the 
travelling executive and 
available in colours that match 
his notebook. 

























Olivetti Ink-jet printers. 
A new page in technology. 



Model 

JP 450 

JP 360 

JP 50 

Type 

desktop 

compact desktop 

portable 

Max. productivity 

5 ppm 

3 ppm 

1,7 ppm 

Max. speed 

400 cps 

180 cps 

100 cps 

Bitmap fonts 

30 

30 

30 

TrueType fonts 

25 

25 

25 

Max. definition 

600x300 dpi 

300x300 dpi 

300x300 dpi 

Emulation 

PCL 3+ 

PCL 3+ 

enhanced PCL 3 

ASF 

150 sheets 

70 sheets 

15 sheets 

Power supply 

integrated 

integrated 

removable 

Max. consumption 

30W 

20W 

I5W 

Options 

* colour printhead 

* colour printhead 

• universal battery 
fast charger/mains adapter 


* Font cards 

* Font cards 

* car lighter adapter 


• emulations cards 

• emulations cards 

* Ni-Cd batteries 


* RAM expansion 

• RAM expansion 

■ Ni-MH batteries 


• 2nd ASF 


• ordinary batteries 


* push sprocket 




• special format feeder 



Price* 

£ 299 

£249 

£ 249 


* Exdudfng VAX 


"Olivetti JP 450 offers laser performance in an ink-jet" 
"This £ 299 printer (jP 450} offers 300 dpi print density 
and has flexible paper handling facilities that put some 
Joser printers to shame." 



PC Magazine UK 
(U*K„ June '94) 


"(Olivetti JP 450) Une imprimante a jet d'encre liquide de 
deuxieme generation. Aver one augmentation notable de 
la viiesse d'impression et un coQt par page des plus 
modems, ce pehph&kpje trent le dragee haute a bren 
des concurrents." 


01 Informatique 
(France, 13 May ’94) 



"Astudeux, fe copot qui fail office de bac a feuilles! C 
a tut. I'OIrvetnJP 50 conserve sa taille de gu^pe toot < 
/rant un bon confort d'utilisation. Pratique, I'aliment 
par des piles bdtons dossrques! On n'a pas a se souci 
recharger la batterie , £t puis /es per/brmonces 
bonnes, fe prix abardable ... TentantI" 

Soft & Micro 
(France, June ’94) 



Please contact /our nearest Olivetti dealer for further information, or call: 

Austria (I) 816940 - Belgium (2) 2299111 - Denmark (31) 201000 - Finland (0) 88741 - France (I) 49067000 - Germany (69) 669227S 
Greece (I) 9373800 - Holland (71) 319931 - Israel (3) 7516879 - Italy (167) 021587 - Norway (22) 186100 
Portugal (I) 35S826D - Spain (900) 370370 - Sweden (8) 59005200 - Switzerland (I) 8391565 - Turkey (212) 2750810 - UK (800) 44779 


Olivetti 






































Feature 


Write an NT WinSock Service 



T o reduce the resource in¬ 
vestment required for client 
software or to ensure easy 
porting to a range of plat¬ 
forms, many developers of client/serv¬ 
er applications choose to use a sockets 
interface as the 1PC (interprocess com¬ 
munications) mechanism between a 
client and a service. Most Unix utili¬ 
ties, including ftp and Telnet, are 
written to a sockets interface. On Net¬ 
Ware, this is true of many NLM (Net¬ 
Ware loadable module) environments. 

Such as SNA (Systems Network Ar¬ 
chitecture) gateways and databases. 

WinSock (Windows Sockets) is be¬ 
coming a common programming-in¬ 
terface choice for independent software 
vendors that are porting existing ser¬ 
vices to Windows NT or that must work 
with multiple-client platforms that do 
not share a common higher-level pro¬ 
tocol. (For details about WinSock al¬ 
ternatives and NT’s networking com¬ 
ponents, sec the text box “Windows NT 
Network Architecture" on page 94.) 

Unlike other networking APIs, a 
sockets interface does not introduce a 
protocol on the wire. This means that 
an application written for one vendors 
sockets interface is on-the-wire-com¬ 
patible with an application written for 
another vendor’s interface. For example, applications written for 
Novell’s communications interface—ECB/ESR (Event Control 
Block/E vent Service Routine)—can communicate with a Win- 
Sock application that is Listening on an LPX/SPX socket. Similar¬ 
ly, Unix applications written for the Berkeley sockets interface or 
TLI (Transport-Level Interface) can communicate with a WinSock 
application listening on a TCP or UDP (User Datagram Protocol) 
socket. 

Those who write services for Windows NT have additional 
advantages offered by the Service Control Manager These ben¬ 


efits include automatic service start-up (in¬ 
dependent from user log-ins); automatic 
start-up of any dependent services; service 
program installation and control {e,g., ser¬ 
vice start, stop, pause, and query state) via 
Win32 APIs; access to services on other 
machines on the network; the ability to re¬ 
vert to the “last known good" configura¬ 
tion; and the ability to manage access-con¬ 
trol lists for security. 

But before you rush off and write your own WinSock service, 
you should understand two important areas: address resolution and 
the threading model. Address-resolution issues that must be re¬ 
solved include how to register the service in a namespace (e,g., 
NetWare's Bindery), how the client will find the service, and 
what protocols you should use. Issues that are involved in de¬ 
termining the appropriate threading model include how to use 
file handles, choosing the best thread structure, and how to im¬ 
plement asynchronous support. In this discussion we will ad¬ 
dress these matters, providing guidelines for those who want to 
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Feature 


Service-Address Registration and Resolution 




Services can register their addresses with different types of namespaces: Unix 
commonly relies on DNS, white NetWare environments use SAP. Clients call 
namespaces to locate and bind to services. 


write a WinSoek service for 
Windows NT. 

Address Resolution 

Service-address registration 
and resolution and the selec¬ 
tion of an appropriate thread¬ 
ing model constitute two of 
the most important consider¬ 
ations you encounter when 
writing a WinSoek service. 

We will look at addressing 
first. 

When a service loads, it 
registers its address, and per¬ 
haps additional information, 
with one or more namespaces 
(see the figure ^Service-Ad¬ 
dress Registration and Res¬ 
olution”). The service then 
listens for incoming requests. 

When a client needs a ser¬ 
vice, it looks up the service’s 
address in one or more name- 
spaces. The client binds to 
the address and then starts 
sending data to, and receiving data from, 
the service. 

Each namespace handles registration 
and resolution of a service's address dif¬ 
ferently. What's more, different name- 
spaces have different characteristics. In 
Unix environments, for example, services 
commonly rely on a preconfigured DNS 
(Domain Naming System), as well as the 
/etc/servi ces file, to determine the ad¬ 
dress. For service lookup, the client com¬ 
monly uses the gethostbynamet) func¬ 
tion to resolve the host name into an IP 
address. 

In NetWare environments that use SAP 
(Service Advertisement Protocol) to re¬ 
solve service addresses, services send out 
periodic SAP requests that register a word 
object type with a 48-character service 
name. Entries registered by the service are 
dynamic, and clients can access them by 
sending a SAP request for services of a 
given object type or by scanning the object 
database (i.e„ the Bindery). 

In NetWare environments that use the 
NDS (NetWare Directory Service), a ser¬ 
vice must first add itself to the directory 
schema, defining the properties of the ser¬ 
vice object, and it must then add the object 
within a container of an NDS Lree. The 
service object is prominent within Lhe NDS 
tree and thus does not have to broadcast 
its existence. 

Ideally, the choice of where a service 
registers itself should be left to a network's 
administrator. Services should not have to 
determine which namespace to register in 
or what the differences between name- 


spaces are. Likewise, to find a property of 
a service, such as its service address, cli¬ 
ents shouldn’t need to know which name- 
space they require. 

Dealing with multiple protocols can be 
tricky because protocol families use dif¬ 
ferent addressing structures. For example, 
TCP uses IP addresses, and SPX uses IPX 
addresses. Both addressing schemes can 
get you to the same machine running a 
particular service; however, you must treat 
a 4-byte IP address differently from a 12- 
byte IPX address. 

New APIs, called RnR (Registration 
and Resolution) APIs, have been added to 
the Windows NT 3,5 SDK (Software De¬ 
velopment Kit) to address multiple-proto¬ 
col issues. ( You can obtain a copy of the 
RnR specification via ftp on rhino.mi- 
crosoft.com under winsock\winsock2\ 
nameres.) Microsoft is working with the 
WinSoek 2.0 group to evolve the RnR 
APIs into the WinSoek 2.0 name-resolu¬ 
tion standard. The new release of the SDK 
for Windows NT 3.5 includes the neces¬ 
sary header files, library files, and docu¬ 
mentation. 

Among the new RnR APIs are the fol¬ 
lowing: 

* EnumProtocols, which enumerates 
the protocols that are available on the com¬ 
puter. It also returns information about the 
quality of service of the available proto¬ 
cols, such as whether each is connection¬ 
less, whether delivery is guaranteed, and 
so on. 

* GetAddressByName, which, given a 


service-type GUID (globally 
unique identifier) and name, 
resolves the network address. 
Multiple addresses might be 
returned. 

■ GetNameByType, which, 
given a service-type GUID, re¬ 
turns a human-readable name 
for the service type. 

* GetTypeByName, which 
is the reverse of Get Name By- 
Type. 

* Set Service, which sets 
the properties of a service. 
The dwQperation parameter 
lets a caller specify whether 
to add or remove a new ser¬ 
vice type or to register or de¬ 
lete a service instance. 

* GetService, which ob¬ 
tains information about a par¬ 
ticular service. 

Note that service enumer¬ 
ation for client-side browsing 
will be added to a later ver¬ 
sion of Windows NT. 

Threading Issues 

Another key consideration when writing 
a WinSoek service is the best way to han¬ 
dle network I/O. The architecture of a 
WinSoek service heavily influences the 
service's performance, resource resolu¬ 
tion, and effectiveness when it is used with 
a large number of clients. The text box 
“Threading Models” on page 91 explains 
five of the most common threading mod¬ 
els for small and large networks. 

Which one should you choose? No sin¬ 
gle model is best for every service. Se¬ 
lecting the right one for an individual ser¬ 
vice depends on the constraints and goals 
of that service. Does it need to handle hun¬ 
dreds of clients? Is performance critical? 
Is it acceptable for die service to be com¬ 
plex'/ The service developer must evaluate 
the Lrade-offs between performance and 
complexity when choosing which model to 
follow. 

The Details 

Now that we’ve highlighted key design 
considerations, we’il roll up our sleeves 
and look at some code. The sample code 
supplied in this article is an implementation 
of a simple multiprotocol Windows NT 
echo service called Echo Example, The 
server accepts incoming socket connec¬ 
tions from clients running the RnrClnt 
application, and the clients send uninter¬ 
preted data over the socket. The server re¬ 
ceives the data and then writes it back to 
the client unaltered. When the transfer is 
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T he threading model you choose 
when writing a WinSock service 
has a direct impact on how the service 
performs on a particular network. Here, in 
ascending order of complexity, are five 
common threading models designed to 
handle service networks of varying sizes. 

Single thread, single client at a time is 
the simplest of all threading models. A 
service has a single loop in which it ac¬ 
cepts (via the accept () API) an incom¬ 
ing client and then services it immedi¬ 
ately in that thread. New clients must 
wait until the current client is serviced. 

This model is easy to implement and 
has low resource requirements; it uses 
only a single thread and no more than 
two socket handles at a time. However, 
it cannot support more than one client 
at a time, which makes it inappropriate 
for all but the most basic services. 

With the single thread, multiple cli¬ 
ents with select!) model, the service 
still uses only one thread, but it can han¬ 
dle multiple clients simultaneously by 
multiplexing among them with the Win¬ 
dows Sockets selectC ) API. A single 
loop calls select( ) repeatedly to poll 
the listening socket and all the connect¬ 
ed sockets. When selectC ) indicates 
that one of the sockets is ready, the ser¬ 
vice determines which socket that is. If 
it’s the listening socket, the service calls 
accept () to take the new connection. 
If it’s a connected socket, the service 
calls sendC ) or recvC ), as appropriate, 
to send data to. or receive data from, the 
client. 

This model creates a powerful ser¬ 
vice, but performance can suffer because 
every network I/O call passes through 
the selectC ) API. This is acceptable 
when CPU use is not an issue but pre¬ 
sents a problem if the service requires 
high performance. 

One thread per client is probably the 
most commonly used model because it 
is reasonably simple to implement and is 
the fastest model for installations that 
have fewer than approximately 40 cli¬ 
ents. The service sits in a loop calling 
accept () to take incoming connections. 
When a connection arrives, the service 
calls CreateThreadC ) to spawn a thread 
that is responsible for handling the client 
for the duration of the connection. Using 


a separate thread for each 
client has the advantage 
of reducing complexity, 
because each code path 
needs to perform only 
a single operation: The 
main thread accepts cli¬ 
ents, and the child threads 
service them. 

Programmers who have developed 
Unix sockets services (daemons in Unix 
terminology) will recognize this model 
as being similar to the single-process- 
per-clicnt model that’s often used on that 
operating system. In fact, it’s possible to 
use a single process per client in Win¬ 
dows NT, but because processes make 
higher demands on resources than threads 
do, we do not recommend using it. 

The downside of this model is that it 
does not scale well to large numbers of 
clients for two reasons: because of the 
demands that each thread places on re¬ 
sources and, more important, because 
of the length of time the system requires 
to do context switching among numer¬ 
ous threads. It takes several CPU cycles 
to switch contexts between two threads, 
and if a process has hundreds of threads 
all competing for one CPU, the system 
spends a large percentage of its time 
switching among these threads. 

The worker threads with synchronous 
I/O model improves on the scalability 
of the one-thread-per-client model but 
increases complexity and slows perfor¬ 
mance when run with a small number 
of clients. The service uses a primary 
thread to accept incoming connections 
and dispatch tasks to worker threads. 
The primary thread typically uses se 
1 ect() to learn when sockets arc ready 
for service and then notifies one of the 
worker threads that it has a job to per¬ 
form. The worker thread wakes up, ser¬ 
vices the request, and then waits for 
more work. 

There are a number of ways in which 
to break down the work between the 
primary thread and a worker thread. The 
primary thread can simply indicate to 
the worker that data is available on a 
socket: the worker then calls recv( ) to 
get the data and processes it. Alterna¬ 
tively, the primary thread can do the 
recv () and take a first look at the data 


so that it can tell the work¬ 
er thread what action to 
perform for the client. 

The most powerful and 
flexible model—and also 
the most complicated 
one—is worker threads 
with asynchronous I/O. 
The key feature of this 
model is that socket han¬ 
dles are native file han¬ 
dles in Windows NT. As 
a result, the Win32 APIs ReadFi 1 e() 
and W r i t eFi 1 e () can be used on con¬ 
nected sockets, and services can exploit 
the asynchronous, or overlapped , ability 
of these APIs. In asynchronous I/O, the 
application makes the initial request, and 
the system informs the application that 
its request is pending, meaning that the 
system is still working on it. This allows 
a single thread to start several I/O re¬ 
quests and then wait for one of them to 
complete. 

By leveraging asynchronous I/O, a 
single service thread can simultaneously 
support several clients, but without the 
CPU overhead of the sel ect( ) call. In 
addition, the service threads can handle 
more than sockets I/O, because the 
Win32 I/O mechanisms are integrated 
into the rest of the system. For example, 
a thread can wait for a semaphore or for 
I/O completion on seven socket handles. 

Because this model lets a single thread 
support a number of clients, it scales well 
to hundreds, and even thousands, of si¬ 
multaneously connected clients. It also 
performs well even for a small number of 
clients and provides the service develop¬ 
er with a flexible way of handling threads. 

However, this model also introduces 
considerable complexity. For example, 
it raises the question of how many work¬ 
er threads the service should use. If it 
uses too many, the system will thrash 
away, doing too many context switches 
between threads. If it uses too few, one 
or more CPUs may sit idle, waiting for 
work. 

In general, it is advisable to use at least 
as many threads as the system has pro¬ 
cessors. More threads should be added 
if any existing ones spend a significant 
amount of time waiting for operations 
such as disk or network I/O to complete. 
However, the service should limit the 
total number of threads to no more than 
20 or 30, depending on how the service 
uses the threads. 


Threading Models 
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complete, the client closes 
the socket and exits. The 
server then closes its socket 
and returns to its pretrans¬ 
fer state. 

First we’ll describe how 
EchoExampl e handles name 
registration and resolution 
using RnR APIs. For brev¬ 
ity, we show only the rele¬ 
vant parts of the code. (A complete list¬ 
ing can be obtained from ftp on rhino 
.microsoft.com under winsock\winsock2\ 
nameres\samples.) 

Remember that name registration and 
resolution have three basic parts. First, a 
service may need to perform up-front con¬ 
figuration. Then, the server side must reg¬ 
ister itself so that its clients can find it. 
Finally, the clients need to resolve the net¬ 
work address of the server from a human- 
readable name. 


GUID Creation 

/ / 

// GUID for EchoExample created with UUIDGEN: 
// “47da8500-96al-ilcd-901d-204c4f4f5020" 

II 


GUID ServiceGuid 


{ 0x47da8500, 0x96al. Oxllcd. 0x90. Oxld. 
0x20. 0x4c. 0x4f, 0x4f. 0x50. 0x20 }; 


GUID Creation 

Because EchoExampl e is not a well-known 
service (as ftp is on Unix or fi 1 e and 
print are on NetWare), the first step is 
assigning it a unique identifier. The ser¬ 
vice-installation code resides within the 
RnRSetup.c file. RnR uses a GUID, a 
128-bit value that lets you uniquely iden¬ 
tify a service without relying on service- 
type registration with a central authority. 

Creating a GUID involves running the 
UUIDGEN.EXE utility, which ships with 


the SDK. The service then 
uses this GUID, which never 
changes. UUIDGEN gener¬ 
ated the GUID shown in the 
listing “GUID Creation” for 
EchoExample. 

Before the service regis¬ 
ters itself within a name- 
space, it adds itself to the list 
of services known to RnR. 
Because EchoExampl e is not a well-known 
service, its GUID and other parameters, 
such as its object type for NetWare net¬ 
works, are likewise not well known. 

You can use the new SetServi ce() 
API both during service installation and 
while loading a service. During service in¬ 
stallation, you can call SetServiceO with 
SERVICE_ADD_TYPE to add a new ser¬ 
vice type to the system. Typically, the in¬ 
stallation program does this, although the 
service’s developer should make provi- 


Windows NT Network Architecture 


API Layering 


Remote OLE 
(future) 


Remote OLE 
(future) 
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DCE RPC | 




WinSock 


WinSock 

Transport 


Transport 

1 


1 

Client 


Server 


Windows 
NT-based 
client/server 
applications 
can talk 
directly to 
WinSock, DOE 
RPC, or, in 
the future, 
Remote OLE. 


O ne of the goals of Windows NT's 
designers was to tightly integrate 
network protocols and services with the 
base operating system. Portability to a 
variety of processors (including RISC 
and Alpha chips) and scalability, which 
is made possible through symmetric 
multiprocessing, make Windows NT 
Server a desirable superserver platform 
for developing scalable network-server 
applications and services. 

Packaged with Windows NT and 
Windows NT Server are several built- 
in networking protocols and APIs. Win¬ 
dows NT protocols include IPX/SPX, 
TCP/IP, and NetBEUI. Windows NT 
Server includes these three protocols, as 


well as AppleTalk. Sup¬ 
ported networking APIs 
include NetBIOS, DCE 
RPC (Distributed Com¬ 
puting Environment re¬ 
mote procedure call), and 
Windows Sockets (Win- 
Sock). 

The figure “Windows 
NT Networking” illus¬ 
trates the relationships 
among the base network¬ 
ing components in Win¬ 
dows NT. ND1S (Net¬ 
work Driver Interface 
Specification) enables network proto¬ 
cols to run unmodified over different 
types of network hardware 
and media. The transports 
reside at the next level. All 
the transport protocols share 
a common TDI (Transport 
Device Interface), which 
provides a kernel-mode in¬ 
terface and user-mode pro¬ 
gramming interfaces for 
Windows NT’s file and 
print components. 

Another design goal for 
Windows NT networking 
was to provide an architec¬ 
ture on which interfaces 
and protocols can be strate¬ 


gically layered and extended. As the fig¬ 
ure “API Layering” shows, the strate¬ 
gic interface and protocol layers include 
WinSock, DCE RPC, and Remote OLE. 

Currently, a client/server application 
can choose to talk directly to WinSock or 
DCE RPC. In the future, Microsoft plans 
to add the ability to remotely call OLE 
objects. 

Distributed object technology, such as 
Remote OLE, will enable developers of 
distributed applications to divest them¬ 
selves of knowledge of communications 
tasks. Remote OLE is built on top of 
DCE RPC, utilizing such DCE elements 
as NDR (Network Data Representation) 
for data marshaling, authenticated pack¬ 
ets, and encrypted sessions. 


Windows NT Networking 


DCE RPC 


WinSock 



In the Windows 
NT networking 
architecture, 
NDIS allows 
protocols to run 
unmodified over 
a variety 
of network 
hardware 
and media. TDI 
provides a 
kernel-level 
interface. 
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sions for rerunning this 
code if namespace provid¬ 
ers are added to the system 
after the service is installed. 

Calling SetService( ) 
with SERViCE_ADD_ 

TYPE adds a service type 
for use only with RnR 
APIs. You must call addi¬ 
tional Win32 APIs to add 
EchoExampl e as a Windows NT service. 
When a service is removed from the sys¬ 
tem, it should do the reverse, calling Set 
Service( ) with SERVICE_DELETE_ 
TYPE to clean up. 

In the code shown in the listing “Ser¬ 
vice Types/’ we pass a SERVICE_INFO 
structure with all the necessary information 
to SetServi ce( ), using SERVICE_ADD_ 
TYPE as the operation and NS_DE- 
FAULT (i.e., all default namespaces) as 
the namespace. 

Service Registration 

When the service starts, it registers itself 
by calling SetService( ) with the SER- 
VICE_REG1STER operation. The service 
should do this after it has completed its 
initialization and is ready to begin serv¬ 
ing clients. When registering, the service 
must supply several pieces of information, 
the most important being the GUID that 
identifies the type, the 
name identifying the 
service instance, and the 
service address. 

Because a service can 
work over multiple trans¬ 
ports, its address is de¬ 
scribed by the SERVICE_ 

ADDRESSES structure. 

For each socket, we typ¬ 
ically determine the lo¬ 
cal address by calling 
getsockname( ) and 
then add this address 
to the SERVICE.AD- 
DRESSES structure. 

This is done in a trans¬ 
port-independent man¬ 
ner. SetService( ) is 
routed to each name- 
space provider, which 
uses an address’s family 
type to decide whether it 
should advertise that ad¬ 
dress. When the service 
stops, it is important that 
it deregister itself by call¬ 
ing SetService( ) with 
SERVICE_DEREGIS- 
TER to remove itself 
from the various name- 
spaces (see the listing 


Service Registration”). 

Services that use NS_DEFAULT let the 
administrator determine the namespaces 
that the service is registered with. In addi¬ 
tion, the service doesn’t need to be changed 
when a new namespace provider is added 
or deleted. 

Name Resolution 

The EchoExampl e client code resides with¬ 
in the RnRCl nt. c file. The client must do 
several things before it starts talking to an 
EchoExampl e server. First, it calls Enum 
Protocol s( ) to determine which proto¬ 
cols available on the system meet the type 
of service required. When the client finds 
the desired protocols, GetAddressBy 
Name( ) is used to resolve the network ad¬ 
dresses for those protocols (see the listing 
“Name Resolution”). 

The client and service components that 
we’ve highlighted in the preceding sec¬ 


tion, the RnR specification, 
and the sample code should 
all provide you with a clear 
impression of how to ad¬ 
dress name registration and 
resolution, as well as pro¬ 
tocol transparency, within 
a heterogeneous networked 
environment. 

The Threading Model 

As mentioned earlier, when writing a ser¬ 
vice you must choose a thread model that 
strikes a balance among several conflicting 
system requirements. Here we will focus 
on a variation of the one-thread-per-client 
model (see the text box “Threading Mod¬ 
els”) as implemented in RnrSvc, the RnR 
sample service for EchoExample. In the 
interest of brevity, this example puts an up¬ 
per limit on the number of worker threads. 

Like any other multithreaded applica¬ 
tion, a Windows NT service must careful¬ 
ly synchronize access to shared resources. 
NT provides a rich set of synchronization 
primitives. RnrSvc uses a critical-section 
object to protect resources shared by mul¬ 
tiple threads. Critical sections provide mu¬ 
tual-exclusion synchronization among the 
threads of a single process. 

Only a single thread is permitted to en¬ 
ter a critical section at a time. If a second 
thread attempts to enter 
a critical section, it is 
blocked until the first 
thread leaves. If multiple 
threads are blocked on 
one critical-section ob¬ 
ject, only one thread is 
released after the own¬ 
ing thread leaves the 
critical section. These 
qualities make critical 
sections ideal for shared- 
resource synchroniza¬ 
tion in a multithreaded 
service. 

Any server that han¬ 
dles more than one cli¬ 
ent simultaneously has 
to maintain a certain 
amount of state infor¬ 
mation for each con¬ 
nected client. This in¬ 
formation is critical 
during service shut¬ 
down, when all con¬ 
nected clients are forc¬ 
ibly disconnected from 
the server. RnrSvc keeps 
an open socket handle 
as part of the state in¬ 
formation that is main¬ 
tained for each connect- 


Service Registration 

err - getsockname( 

SocketHandle, 
sockAddr. 
&size) ; 


// opened socket 
// receives socket address 
// size of address 


... package sockAddr in the servicelnfo structure 
err - SetServicet 


NS DEFAULT. 

// 

for all default namespaces 

SERVICE REGISTER. 

// 

we want to register (advertise 

0 . 

// 

no flags specified 

&servicelnfo, 

// 

SERVICEJNFO structure 

NULL. 

// 

no asynchronous support yet 

&statusFlags) ; 

// 

returns status flags 


Name Resolution 

protocolCount = EnumProtocols( NULL, buffer. &bytesRequired ): 

... select the desired protocols 

err = GetAddressByNamet 
NS_DEFAULT. 

ServiceType. 

ServiceName, 
protocols. 

0 . 

NULL, 
buffer, 

&bytesRequired. 

NULL. 

NULL 
); 


// dwResolution 

// 1pServiceAsyncInfo 


// IpAlIasBuffer 

// 1pdwAliasBufferLength 


Service Types 

err - SetService( 

NS_DEFAULT. 

SERVICE,ADD_TYPE. 

0 . 

Sservicelnfo. 

NULL. 

&statusFlags 
); 


// all default namespaces 

// add the new service type 

// dwFlags not used 

// the service info structure 

// IpServiceAsyncInfo 

// additional status information 
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THE EASY WAY TO RECORD, PLAYS, PRINT MUSIC 

MusicTime is the most entertaining way to make music with your multimedia computer. 
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It’s never been easier to create beautiful sheet music on your desktop. MusicTime lets 
you write and play back music with the instrument sound of your 
Mw choice. Live out your musical dreams and write a hit song! Print out 
professional-quality sheet music. 

Play your music into the computer with your PC 
or MIDI Keyboard and Music l ime does the rest. 


PASSPORTS 


Available on disk for 
Windows™& Macintosh®. 
New CD ROM version 
gives you over 100 
Classic Songs & a Music 
Education Module ^ 


1 - 800 - 443-3210 


To Order or for a Dealer near you. 

Available at Software Etc., Egghead Software, 
Computer City, Electronics Boutique, CompUSA, 
Babbages, Fry’s, Media Play 
and wherever fine software is sold. 


100 Stone Pine Road • Half Moon Bay, CA 94019 • (415) 726-0280 


Compose songs 
Write a hit single 
Create parts for church choirs 
Arrange for a small combo 
Publish your own material 
Learn about music by 

CREATING IT YOURSELF! 


CREATE YOUR OWN 
SHEET MUSIC! 
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New Super TCP/NFS 4.0 For Windows. 



■ Lan Magazine 
made it "Product 
Of The Year." 

■ Data Comm 
Magazine gave it 
its coveted 

Tester's Choice Award." 

I Unix World Magazine rates 
Super TCP/NFS "best." ■ Now 
Frontier Technologies has made it 
even better. ■ Introducing new Super 
TCP/NFS 4.0 for Windows, the only 
32-Bit VxD TCP/IP, NFS, NetBIOS 
product that requires zero DOS mem¬ 
ory while providing maximum 
performance. ■ Frontiers' Super 
TCP/NFS 4.0 is fully integrated into 


Windows and 
Windows for 
Workgroups, so 
you get full 
Windows func¬ 
tionality at all 
times. ■ When you compare Frontier 
Technologies' ease of installation and 
use, extensive third-party support of 
databases, X- 
servers and 
emulators, 
you'll know 
why Frontier is 
the technology 
leader. ■ Call today and find out how 
far ahead we really are. 



FAX 

414-241-7084 


EMAIL 

tcp@frontiertech.com 


CALL 

414-241-4555 


414-241 S 7083 


Fn miter 
Iivhnn4*niie* 

I nl JHH .itMil 




Frontier Technologies Corporation, 10201 N. Port Washington Road. Mequon Wl 53092 

C tOW Fforrtler Tachnoiogta* Coip All RigM* Reaetvetl 


The Technology Leader 


More Productivity... 
Greater Control In Your 
Computer Classroom 

CLASSNET is a powerful video network that puts every 
monitor, mouse and keyboard in the instructor’s control. 


3 Display teacher and student screens 
to the entire class 

3 Observe student work-in-progress, 
then take over keyboard and mouse 

3 Interact with students without leaving 
your desk 

3 Darken screens for immediate attention 

Broadcast multimedia, VCR, Laserdisc, 
TV to student computers 


CIASSNET 

For information and free demo disk.... 
Call 1-800-922-8020 


Minicom 

Advanced Systems Ltd. 

International Hdqtrs: II Beit Hadfus St. Jerusalem 95483 Israel 
Tel • 972-2-518593 Fax • 972-2-518971 


Works with all major operating systems 
and hardware; with or without LAN 

3 Supports mouse, voice, graphics 
and motion video - up to 64 computers 

3 Available with fast file-transfer, E-mail 
and intercom functions 



North American Office: 195 W. 8th St. Holland. Ml 49423 
Tel • 616-392-3707 Fax *616-396-2224 


Feature 


ed client. During service shutdown, these 
open socket handles are closed, which ter¬ 
minates the client sessions. 

RnrSvc includes the following modules: 

• CLLENT.C: Manages client connec¬ 
tions and state information. There are four 
versions; each one implements a different 
threading model. 

• CONNECT.C: The connection thread 
responsible for accepting incoming con¬ 
nection requests. As connection requests 
are accepted, they are routed to CLIENT.C 
for processing. 

• GLOBALS.C: Global variables shared 
by all modules. 

• LOG.C: Event-logging functions. 
They can be built with BUILD _STAND- 
ALONE_EXE # defined to effectively dis¬ 
able logging. 

• MAIN.C: Start-up code. This module 
contains all functions for communicating 
with the NT Service Controller. It can be 
built with B U1 LD_ST A N DA LON E_EXE 
# defined to create a stand-alone executable 
file rather than a service. This makes de¬ 
bugging a bit simpler. 

• RNRUTIL.C: General RnR utility 
functions useful for writing other services 
and applications. 

• CLIENT.C: Encapsulates all client- 
manipulation functions. As new clients 
connect to the server, they are tracked by 
parallel arrays of socket handles and thread 
handles. Whenever new entries are added 
to the arrays, a corresponding worker 
thread is created. When a client discon¬ 
nects from the server, the worker thread 
removes the corresponding entries from 
the tracking arrays. When the service is 
shut down, the active list is scanned and all 
active clients are terminated. 

Four global variables track connected 
clients: CRITICAL_SECTION (Rnrp 
Lock), SOCKET (RnrpAct i veSock - 
ets[MAX_THREADS]), HANDLE (Rnrp¬ 
Act iveThreads[MAX_THREADS], and 
DWORD (RnrpNumActi ve). RnrpLock 
synchronizes access to the other global 
variables, RnrpActi veSockets holds the 
socket handles of all active clients, Rnrp- 
Acti veThreads holds the thread handles 
of all active clients, and RnrpNumActi ve 
stores the current number of active clients. 

Service Initialization and Termination 

The service-initialization thread, RnrCli- 
en 11 n i t i a 11 ze, initializes the critical sec¬ 
tion lock and active client counter. 

InitializeCritical Section 

( &RnrpLock ); 

RnrpNumActive = 0; 
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Now, Ecel Systems are launching cost-effective and high-performance Notebooks. They are designed in 
accordance to customer 1 s needs: Slim, light, and powerful. 


Standard configurations 


* CPU 

* Memory 

* FDD 

* HDD 

$ Display 
:* Interface 


* Dimension 
3$c Weight 


POWERiser-6500 SERIES 

i486SX*25, upgradeable to S486DX-33, i486DX2-50, 1486DX2-66 
4/8/20 MB Optional 
1 x3.5\ 1.44 MB FDD 

120/240MB Optional, with Local Bus IDE Controller 

Mono/STN Color/Dual STM Color/TFT Color LCD Local Bus VGA 

1 S/1 P/Ext. CRT & Keyboard ports 

Built-in Trackball 

IPM Chip Built-in 

Two PCMCIA 1C Memory Card Connector 

AT Bus I/O for Docking Station (w/4x!SA 16’bit slots, SCSI controller) 
280(W)x 220(D) x 49(H) MM 
3.0 Kgs or 6.6 Lbs (with Battery) 



"The Intel Inside Lego Is a 
trademark of Intel Corporation." 





ECEL SYSTEMS CORE. 

8F-3, NO. 27, LANE 135 SEC 1* 
FU-HSING S. RD rr 
TAIPEI, TAIWAN, R.G.C. 

TEL: 8&6-2-752-6670 
FAX: BS6-2-772-3407 
TLX: 13323 GOODKOLD 


DIGICOM EUROPE B.V. 

WAGENMAKERSTRAAT 7 2984 BD 
RIDDERKERK THE NETHERLANDS 
(HOLLAND) 

TEL31-1804-11888 
FAX:31 -1804-19815 


AMERICAN DIGICOM CORP, 

1233 MID AS WAY SUNNYVALE 
CA 94086, U.S.A. 

TEL: 408-245-1580 
FAX: 403-245-1584 
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Service Termination 

... call worker routine to perform the echo transfer ... 

// 

// Find the client socket in the active socket array. If found. 

// close the corresponding thread handle and remove the socket 
// and thread-array entries. 

// 

EnterCriticalSection( &RnrpLock ): 

for( Index = 0 : Index < RnrpNumActive ; Index-H- ) | 
if( RnrpActiveSocketstIndex] = ClientSocket ) I 
CloseHandleC RnrpActiveThreadsLIndex] ); 

// 

//Remove the socket and thread-array entries. 

// 

RnrpNumActive-; 

memmove( &RnrpActiveSocketstIndex]. 

&RnrpActiveSocketstIndex+1]. 

( RnrpNumActive - Index ) * sizeof(SOCKET) ); 

memmove( &RnrpActiveThreads[Index], 

&RnrpActiveThreads[Index+1], 

( RnrpNumActive Index ) * sizeof(HANDLE) ); 

break; 

I 

I 


LeaveCriticalSection! &RnrpLock ); 


/-\ 

Now a Full Line of 

American 

Made 

Steel 

Chassis 



■ Rugged all-steel 
construction 

- Designed for FCC 

certification 

- Easy assembly 

and service 

- Full line of models 

and sizes 

- Competitive prices 

- American made 

power supplies & 
removable drive 
modules available 

Call NOW for information 

and FREE color catalog 
************* 

1 - 800 - 394-4122 

************* 

VISA & MasterCard accepted 
Same day shipment! 
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Designed, 
Manufactured, 
Guaranteed by: 


408-638-9460 

205 Apollo Way - Hollister, CA 95023 

A division of California Metal Products 
manufacturing quality American made products for 
25 years 


Service termination (RnrCl ientTer 
minate) gets a bit complex. Its most im¬ 
portant tasks are ensuring that worker 
threads shut down quickly and ensuring 
they do so in an orderly fashion. The ser¬ 
vice scans RnrpActiveSockets, and all 
sockets belonging to active clients arc 
closed. As the sockets are closed, the array 
entries are set to INVALID_SOCKET to 
prevent the worker threads from closing 
their own thread handles (see the listing 
“Service Termination”). This enables the 
termination thread to wait for any remain¬ 
ing worker threads to terminate by calling 
the WaitForMultipleObjects API on 
the RnrpActi veThreads array. 

Whenever a new client connects to the 
service, RnrCl ientHandl er is called to 
manage the client session. RnrCl ient¬ 
Handl er checks RnrpNumActi ve to see if 
the tracking arrays have room for another 
client. If they do, then the newly accepted 
client socket is saved in RnrpActi ve 
Sockets, and a new worker thread is cre¬ 
ated by calling the CreateThread API. 

The worker thread, RnrpWorkerThread, 
calls a utility function, RnrpHandle- 
Transfer, to echo the data back to the 
client. (RnrpHandleTransfer is shared 
by the single-thread, single-client-at-a- 
time; the one-thrcad-pcr-client; and the 
worker-threads-with-synchronous-I/O 
models.) After the transfer is complete. 


RnrpWorkerThread scans RnrpActi ve- 

Sockets to find the client socket. 

If the socket is found, the thread han¬ 
dle is closed. The socket-array entry and 
thread-array entries are removed from the 
arrays, and RnrpNumActi ve is decre¬ 
mented. If the socket is not found, it means 
that the service is shutting down, and the 
arrays are left untouched. 

RnrpHandl eTransfer performs the ac¬ 
tual transfer. It sits in a loop, reading data 
from the client and then writing it back 
unaltered. If the receiving or sending por¬ 
tion of the transfer fails for any reason, 
the transfer is aborted. When a transfer is 
completed, the client socket is closed. 

NT offers portability, scalability, and 
built-in networking support for popular 
transports. This brief tour, together with 
the sample code and additional on-line ref¬ 
erences, should give you a jump start for 
writing your own service for NT. ■ 


The authors are members of Microsoft's Windows 
NT development team. Chuck Chan is the lead 
software-design engineer responsible for NetWare 
connectivity in NT networking. Margaret K. John¬ 
son is a program manager for NT networking com¬ 
ponents. Keith Moore is a software-design engi¬ 
neer responsible for designing and implementing 
the Nl'ftp server. I sad software-design engineer 
David Treadwell has primary responsibility for 
Windows Sockets and is one of the authors of the 
WinSock specification. 
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VffF 


Group Since 1975 



DL-series 
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BOOKSIZE COMPUTERS 


The DL-scries is made by advanced technology, which offers the user a flexible choice of high-performance processors. 
This series can use different types of processors, such as i486SX-25, i486DX-33 J and 
1486DX2-50&66 It's suitable for processional users. 


Standard configurations 

* CPU I486SX-25/ i486DX-33/ 

i486DX2-50&66 


H? Memory 

* Cache 

* FDD 
& HOD 

* VGA 


1/4/16 MB (expandable) 
32K/128K 
1 x3.5\ 1.44 MB 
80 MB/120 MB/240MB 
1MB Super VGA Local 
Bus on board 


* Display Unit CRT monitor 

* Expansion Slot 2 x 16-bit ISA 

* Dimension 315 x 225 x 70 mm 


-PARALLEL PORT 



AC-OUT 


r~ EXPANSION S0LT*2 


COMZ-PQRT 


COM 1-PORT 


WORKSTATION 
1 


SUPER VGA 


[W/512K VIDEO 



"The Intel inside Logo is o 
trodemoffc of Intel Cofpofatton " 





ECEL SYSTEMS CORF. 

8F-3, NO. 27, LANE 135 SEC. U 
FU-HSING S, RD., 

TAIPEI, TAIWAN, RAC. 

TEL: 886-2-752-6670 
FAX: 886-2-772-3407 
TLX: 13323 GOOD FOLD 


DIGICOM EUROPE RV, 

WAGENMAKERSTRAAT 7 2934 BD 
R1DDERKERK THE NETHERLANDS 
(HOLLAND) 

TEL:31-1804-11888 
FAX:31-1804-19815 


AMERICAN DIGICOM CORP 

1233 MID AS WAY SUNNYVALE 
CA 94086, U.S.A. 

TEL: 408-245-1580 
FAX: 408-245-1584 
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FirstClass 


“FirstClass really outshines 
system for e-mail, conferencing 


E-mail 


Collaboration 


Internet Access 
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What’s wrong with Notes"? 


E veryone agrees Notes is the right type of tool 
workgroups need. But not everyone is 
convinced Notes is best for their job. 

$500,000 for a 100 user Notes installation? 

BYTE published a less than flattering review of 
Notes, criticizing its workflow automation and 
multiplatform support. MacWEEK cautioned 
readers about Notes’ steep learning curve... 
pointing out that even consultants who know the 
program require hundreds of hours to set up just 
small systems. 


Why FirstClass? 


C ollaborative computing doesn’t have to 

expensive or difficult. Just ask any of the one 
million people who use FirstClass. 

E-mail and Collaborative Discussions for 
Windows, Macintosh & Beyond 

FirstClass features full fledged, integrated e-mail 
and conferencing combined with built-in modem 
support. It’s cross-platform, and it works with or 
without Novell, routers or other fileservers. Access 



molUat Mown BYTE. IW. MacWttll. r-a, lla. IW and ttxUar. I 
» regs l eied indgnark of CE Sotlwa i ljtnOad US or Merced Hal n « t ra der! ar k of M ur afoO Cerporew n . " 


If you’re paying someone, MacWEEK 
recommends you budget 500 hours for a 100 user 
installation. 

Add to this Notes’ cumbersome security control, 
proprietary database structures, search 
capabilities and built-in e-mail that MacUser calls 
“primitive”. 

A FirstClass Solution 

All this aside, no one disputes the increased 
productivity good group communication can 
provide. Enter FirstClass*. 


your favorite existing SQL or DAL databases 
through our graphical, platform-independent 
interface. 

Easily installed, Fully Customizable 
and Reasonably Priced 

Best of all, FirstClass installs in minutes with 
just two diskettes, is a fraction of the price of 
Notes and—as one customer put it—his users 
“threw away their mini-manuals in ten minutes!” 


trademark of SofcArc he A! npic reserved Notes and ccMal are rtgnered tradenames of Luna De» ri cpmont Corporation QotuMaI h 


M aci *oafi»ndAgpfeT^aBwoeeAttea««r myw «i»dtrad>WMrt»e44i(n«aC«npuM> PHcat quoad are a. 









































































Notes as a group communications 
and bulletin-board functions ” 




FirstClass Client 
for Macintosh 


: FirstClass supports online viewers for 
- sounds and graphic files. 

With the attachment graphics viever vtuch is built in to 
’ FirstClass, you can vwv bitmap (e g MacPaint®) and object 
‘ oriented (e g MacDrav®) "PICT" graphics files directly from 
FirstClass With the attachment sound player, you can play 
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T Macintosh and Windows support on the same 
network or via modem without costly file servers 
or routers 

r Accommodates 100 simultaneous sessions. 

48 of which may be modem connections 
without special communications software 
r Connectivity via network or modem to other 
FirstClass servers or other manufacturers' 
mail systems 

P Remote or local administration via the same 
FirstClass client all others use 
T Single copy per message architecture 
T Easy to use. customizable multitasking interface 
T Messages with multiple fonts, styles and colors 
& unlimited file attachments in personal mail 
and conferences 

p Advanced e-mail features including auto- 
forward. auto-reply and receipts that travel 
over gateways 

P Unread tracking per item, per user 
P Background full-text searching of entire system 
P Gateways to the Internet with full Usenet 
newsgroup replication within FirstClass 
conferences 

P Optional fax gateway for individual or 
broadcast faxing 

P Optional command-line interface for modem 
or network connections 
P Free upgrades 

P Free unlimited technical support 


What is FirstClass? 


FirstClass Gateways To Other 

/•/irstClass is an industrial strength e-mail system 

Mail Systems & Technologies 


X that lets your PC and Mac users share your 
ethemet network without a file server (or dial in 
via modem with the same client software they 
normally use.) It’s integrated group conferencing 
with comprehensive security features, and a robust 
server that installs in minutes. Use FirstClass for 
internal mail over LANs or WANs, workgroup 
communication or even as a public-access tech 
support solution. All simultaneously from the 
same FirstClass server. 


f-/ irstClass can communicate with mail systems 
X such as Microsoft Mail, QuickMail or a host of 
others through optional Novell MHS or Internet 
gateways. SoftArc and various third parties have 
produced a number of options including fax 
gateways, database extensions and FirstClass 
client software for PDAs. 


FirstClass 


Lotus Notes 


cc:Mail 


QuickMail 


Conferencing? Y 

Cross-Platform Chatting? Y 

Fully Customizable Interface? Y 

Bulletin Board Functions? Y 

Modems Per Server? Up to 48 

Restrict Any Feature? Y 

Internet News Gateway? Optional 

Command Une Access? Y 

10 Users $690 

Remote Access Free 


Y 

Y 

8 

Y 

Optional 

Min. $4950 
Free 


Pseudo 


Min. $640 
$ 170/user 


$599 

Free 





MS Mail 


1 


Y 

$695 

Free 


“FirstClass blends conferencing and mail together under a 
remarkably clean interface that goes far beyond the capabilities of 
most mail systems. I can't stress how much a well-designed system 
like FirstClass. especially with its sophisticated conferencing 
features, can boost productivity over simple e-mail.’* 

BYTE. September . 1993 


Free Demo 
Package Available 



SoftArc Inc. 

Global Area Communications 


100 AJIstate Parkway. Markham, Ontario. CANADA, L3R 6H3 

Fax: 905-415-7151 Internet: sales@softarc.com FirstClass: 905-415-7070 


PHONE: 1-905-415-7000 
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State of the Art 


Network Management 


What’s your network like? How big, how remote, and how varied? How do you keep tabs on it all? 
Here are a few answers to these questions. 



























N o computer is an island, com¬ 
plete unto itself. Not any more. 
Virtually every computer used 
in business today is part of a network, and 
those networks are almost invariably con¬ 
nected to other networks. Most computer 
users would be seriously hampered in their 
work and productivity if they couldn't tap 
into netw ork resources and communicate 
with other users on their LANs and WANs. 

One result of this situation is the in¬ 
creased importance placed on managing 
an organization's network efficiently. This 
involves many critical tasks. First, you need 
to make sure that the various elements of 
the far-flung web are interconnected prop¬ 
erly and operating the way you expect them 
to. Given the variety of equipment used to 
connect network segments and the various 
protocols that may have to be supported— 
TCP/IP, Novell's IPX, Apple's AppleTalk, 
IBM's SNA (Systems Network Architec¬ 
ture), and Digital Equipment's DECnet— 
this job is far from trivial. 

A second important function is admin¬ 
istering the normal network business (e.g., 
rights and privileges) for a user popula¬ 
tion that is constantly changing and usually 
growing. Doing this properly, with con¬ 
sideration for security and job-related 
needs, requires significant resources and a 
commitment from the organization. 

Finally, needs change. In addition, it 
is the job of network managers to keep 
track of what's going on in the world of 
network design to be able to ensure that 
their network's design (not just its com¬ 
ponents) is capable of doing what users re¬ 
quire. Internet connectivity, for example, 
is quickly becoming a major new factor in 
assessing the network's overall load and 
suitability. Managers must make signifi¬ 
cant decisions as to when to limit con¬ 
nectivity, when to expand it, and when 
the network may require a complete over¬ 
haul or redesign. 


Picking Up the Pieces 

Networks are made up of connected com¬ 
puters and other devices. The connections 
are made and maintained by still other de¬ 
vices and black boxes—bridges, concen¬ 
trators, gateways, hubs, multiplexers, and 
routers. And because the network can have 
thousands of nodes and range across con¬ 
tinents, if a problem occurs you can't just 
walk down the hall to investigate. 

Today’s network managers rely on a va¬ 
riety of tools—primarily software—to find 
out what is and is not happening. The first 
network management software was pro¬ 
prietary in nature, and for every different 
type of device—perhaps even for every 
different vendor supplying those devices— 
you required a different package with its 
different interface, training, and so on. That 
impossible situation is being cleaned up 
with a new breed of network management 
platforms that let third-party software feed 
into a common database and interface. 

In “Monitoring Your Net/’ Paul Kor- 
zeniowski describes the development of 
these tools and shows where the industry 
is heading. The three major players in the 
development process include SunSoft, 
IBM, and Hewlett-Packard. Koizeniowski 
has assembled a healthy dose of user input 
as to how well these systems work. 

Faster, Faster, Faster! 

One issue that network managers hear 
about time and again is performance. Users 
are increasingly conscious of, and unwill¬ 
ing to put up with, delays in getting data 
across a netw r ork, whether it's from a file 
server in the next room or from an inter¬ 
network connection halfway around the 
world. Traditionally, the answer to per¬ 
formance issues has involved faster servers 
and higher-bandwidth network architec¬ 
tures. 

Brett Husselbaugh offers a somewhat 
different take on the performance ques¬ 


tion. He believes that bandwidth is not the 
best measure of network performance and 
can be misleading. In “(Mis)using Band¬ 
width/' he presents a way of modeling your 
network mathematically so that you can 
determine in advance the performance im¬ 
pact of proposed changes to the network. 

One key consideration in analyzing net¬ 
work performance, he contends, is that 
most network accesses are relatively small 
read requests, and they carry an inherent 
overhead that is not accurately reflected 
by bandwidth measures. He draws some 
surprising conclusions about the relative 
efficiency of different types of networks. 
His model is based on years of experience 
in the field and has been tried and adopted 
by many network managers and planners. 

And Faster Still [When You Really Need It) 

Even with the best of planning and appro¬ 
priate selection of hardware and connect¬ 
ing devices, it's not uncommon for some 
networks to get so big and so busy that 
they just run out of steam. When that hap¬ 
pens. the answer may be to move to a data 
transmission scheme that is designed from 
the start for high-speed, high-volume data 
of varying types and different priori lies. 

The leading candidate for that seems to 
be ATM (Asynchronous Transfer Mode), 
which Peter Wayner described in detail in 
"On the Road to ATM/' September BYTE. 
In this issue, Mark Juliano explains one of 
the principal reasons why ATM is so well 
suited to today’s networking needs—its 
ability to allocate bandwidth, control traf¬ 
fic flow, and guarantee the level of service 
that an application needs. 

“ATM Traffic Control” describes the 
techniques ATM hardware uses to solve 
these nontrivial problems and shows why 
you may want to consider changing to an 
ATM-based network. In that article, the 
text box “ATM with a French Accent” de¬ 
scribes how France Telecom has recently 
made commercial ATM networks available 
throughout France and is extending them 
to the rest of Europe and across the Atlantic. 

When you consider how quickly the 
world has become networked and is be¬ 
coming ever more so, the true dimensions 
of the networking management problem 
begin to emerge. This is not a one-time 
obstacle but an ongoing concern that will 
continue to grow. We need better tools at 
all levels of network planning, mainte¬ 
nance. and administration. We'll get them, 
too, but we need to remember that the tar¬ 
get is continually moving. ■ 

—Russell Kay; Technical Editor 
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- - Funny how its the 
little things that attract 
people to a particular 
small business server. 

Then again, maybe 
this is a big thing. 


Introducing the 

IBM PC Server , for small business. 


Qjou're about to place your entire 
business in a box no bigger than 
a suitcase. That’s enough to make 
anyone pace the floor. 

Fortunately for the life of your 
carpet. IBM now makes a server for 
small local networks. 

This means, of course, that the 
kind of performance and reliability 
IBM is famous for, and the kind of 
support we’re famous for (24 hours 
a day, 7 days a week, 365 days a 
year*) an* now available to you, too. 

All at the kind of price (we 
confess) IBM is not so famous for. 

A remarkably competitive price, 
whether you need to network live 
people or fifty. 


486DX 66 MHz 

And because the IBM PC 

or Pentium* 60 MHz 

■ 

Server is easily upgradeable, and 

Upgradeable 

■ 

liappily works with most anyone’s 

30-day money-back 

peripherals, it lets you create the 

guarantee 

a 

perfect, total business solution. 

3-year on-site warranty* 

a 

for more details, talk to your 

Tested to exacting 

favorite reseller, or, if you need 

IBM standards 

a 

a favorite reseller, just call us at the 

Industry r standard 

architecture 

Personal Systems HeipCenter* at 

a 

1 800 772-2227. n For information 

Starting under$3,000** 


via FAX, call 1800 IBM-4FAX 

and ask for document 3078. 


*Copies of IBM'f statement of limited warranty are available upon request. **Dealer prices may nary. 1 Via telephone from the Personal Systems llelpCenter. 
tt/n Canada, call 1800 465-7990. IBM and HeipCenter are registered trademarks of the bUernatioriul Business Machine* Corporation. All other trademarks 
and registered trademarks are the property of their respective holders. © 1994 IBM Carp. 
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ZyXEL desktop 
modems offer 
high reliability 
without high cost . 


Reliability and 
cellular capabili 
ties are the stan¬ 
dard for ZyXEL 
modems 


When You're 
In The Office 


Some modem users don’t care if their data gets hung 
up, transmits inaccurately, or if they have to redial several 
times. Most modem users do. For them there’s ZyXEL, 
the full-featured fax modem for serious users. 

ZyXEL land and cellular modems get through where 
others fail. They’re specially designed to overcome poor 
signal conditions on the physical layer with features like 
fast retrain and auto fall-forward/fall-back. This means 
ZyXEL modems connect the first time and continue to 
transmit data accurately at ultra-high speeds up to 
19.2Kbps* over land lines (with DTE speeds up to 
76.8Kbps) and 14.4Kbps over cellular networks. Fax 
speed is 14.4Kbps/V.17. It’s the kind of performance you 
only expect from high-priced modems—but with 
ZyXEL it doesn’t cost more. 

ZyXEL data/fax/voice/cellular modems have more 
features than other modems of any price — like digitized 
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voice capability, distinctive ring, multilevel security, 
industry standard data compression and error correction 
protocols, and much more. 

When it comes to cellular, no other modem comes 
close to ZyXEL. With the ZyCellular option, your modem 
is not just fast and reliable. It will also communicate in 
asynchronous/synchronous mode at 14.4Kbps. The 
ZyCellular autoswitch capability automatically switches 
your modem from land to cellular when land connections 
are lost. ZyCellular is the ideal backup for leased lines as 
well as for mobile communications. 

ZyXEL modems work in all environments — DOS™, 
Windows*, OS/2*, Macintosh*, NeXT*, UNIX* and 
Amiga™. So gel serious about saving lime, cost and effort 
with true modem reliability. Don’t wait. 

Call ZyXEL now — 


800 - 255 - 4101 . 




If runs with 
NetWare 



It runs with 
UnixVVbre 

Circle 158 on Inquiry Card (RESELLERS: 159). 


ZyXEL 

The Intelligent Modem 

4920 E. La Palma Avenue, Anaheim, CA 92807 
(714)693-0808 FAX: (714) 693-0705 
BBS: (714) 693-0762 


All inwJcrmrks are ihr property of iheir respective owners. 

* PLUS Scries only Spccihcations subject to change without notice. 
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A new generation of network management “platforms” can show what’s happening throughout 
a far-flung network, across every bridge, router, gateway, and hub 


PAUL KORZENIOWSKI 



I t’s a nightmare—keeping track of all 
the bits and pieces, nodes and worksta¬ 
tions, and black boxes and connecting de¬ 
vices that make up a network; identifying 
trouble spots: and handling all the admin¬ 
istrative chores generated by an ever-grow¬ 
ing, ever-changing user population. What's 
needed is automated help in the form of a 
network management system. The prima¬ 
ry goal of such a system is quite simple: to 
identify and replace faulty equipment* Ac¬ 
tually doing that however, is not so simple* 
Consider the data path, for example, A 
user’s PC might pass information to a net¬ 
work adapter card, then over an Ethernet 
LAN to a communications server, and then 
to a router that uses a T1 phone line, just 
to reach a front-end processor that sends 
information to a Unix server* And return¬ 
ing data has to retrace those steps. Prob¬ 
lems can occur anywhere along this path, 
and the range of possible problems is large. 
Finding a single network management 
application capable of doing the entire job 
used to be an impossible task. But now 
it's beginning to look more likely, because 
of a shift from proprietary, stand-alone, 
device-level applications to what are known 
as network management platforms —inte¬ 
grated systems that can gather data from a 
variety of third-party applications and pre¬ 
sent it in a consistent interface. 

A platform offers network equipment 
suppliers a common set of services, such as 
a map displaying all connected equipment. 
Platform suppliers encourage third parties 
to build applications that run on platforms. 
So, a router manufacturer now designs an 
application that works with others on a cen¬ 
tral platform, not as a stand-alone program. 
Device suppliers welcomed this change, 
because they could now r hand over a por¬ 
tion of their software development activ¬ 
ity to the platform vendors and thereby 
save themselves (and their customers) mon¬ 
ey. As a result, hundreds of applications 
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Moving from Proprietary Management to SNMP 


T here have been many false starts 
on the road to integrated network 
management. The problem of multiple 
management consoles became obvious 
in the mid-1980s as LANs grew. 
Initially, vendors such as AT&T and 
IBM designed proprietary systems and 
tried to develop all the needed functions 
themselves. They jury-rigged existing 
applications into integrated suites and 
published proprietary APIs so that third 
parties could send information to their 
management consoles. 

At that time, users were generally 
moving away from proprietary systems 
and toward industrywide standards. The 
ISO developed a suite of management 
specifications, dubbed CMIP (Common 
Management Information Protocol) and 
CMIS (Common Management Infor¬ 
mation System). 

Unfortunately, these standards were 
too complex for vendors and users alike. 
They did Find a niche, however, in large 
telecommunications networks from com¬ 
panies such as AT&T and Pacific Bell. 
And they may still eventually work their 
way into corporate networks. 

The IETF (Internet Engineering Task 
Force), an ad hoc task force lhai handles 
common network problems, has had the 


most success in tackling management 
issues. The vendor-independent group's 
work is not considered proprietary. 

Rather than creating an all-encom- 
passing standard like CMIP or CMIS t 
the IETF aimed to keep its work sim¬ 
ple; it even named its protocol SNMP— 
the Simple Network Management Pro¬ 
tocol. The initial goal of SNMP was to 
ease physical network management (e.g., 
identifying a faulty wiring huh or router). 
To this end, the group outlined a series 
of common functions, such as running an 
error-checking test. 

The IETF recognized the myriad of 
incompatible equipment. But rather than 
forcing conformity, SNMP allowed a 
central console to store management in¬ 
formation in databases known as MIBs 
(Management Information Bases). 

As the IETF completed its SNMP 
specification, network management plat¬ 
forms began to emerge. Rather than re¬ 
lying on proprietary protocols, vendors 
based their systems on SNMP, which 
quickly became a de facto standard 

But even though SNMP soon won 
widespread support, it wasn’t perfect 
SNMP was designed to work with TCP/ 
IP, which meant that SNA (Systems Net¬ 
work Architecture) and DEC net users 


had to install separate TCP/IP lines to 
funnel information to central manage¬ 
ment stations. Also, SNMP’s first itera¬ 
tion included no security features. Large 
companies with highly sensitive data 
found this a major limitation. 

In response, in 1992 the IETF devel¬ 
oped a second version of SNMP, dubbed 
SNMP 2. This version has moved along 
slowly. Only a handful of vendors have 
shipped SNMP 2-eampIiant packages, 
and few organizations are using Lhem, 

One strength of the original version 
was its automatic discover feature, which 
found and identified new network de¬ 
vices. That’s incompatible with SNMP 
2’s security, which requires that a de¬ 
vice supply a security clearance to be 
connected to a network. 

Security administration is another 
problem area. To implement SNMP 2 
security, a company must maintain and 
coordinate a handful of different data- 
bases; this adds significant overhead. 

In June, Steven Waldbusser—man¬ 
ager of network development at Carne¬ 
gie Mellon University (Pittsburgh, PA) 
and a leading SNMP architect —outlined 
a set of software conventions to ease se¬ 
curity administration. Waldbusser wants 
to expand the use of SNMP 2 at Came- 


running on management platforms are now 
available on the leading systems. 

This shift from proprietary to platform 
applications is a critical development, be¬ 
cause it appears to be the only real hope 
for the effective management of continu¬ 
ally growing and changing enterprise net¬ 
works. The wide acceptance of SNMP is 
an important factor in allowing vendors 
to tie their applications into the platforms 
(see the text box '"Moving from Propri¬ 
etary Management to SNMP” above). 

Filling In the Gaps 

However, there are still some voids; some 
areas are still without third-party applica¬ 
tions. Many network device suppliers are 
just beginning to port their management 
applications to the dominant platforms. 
For instance. Well fleet (Billerica, MA}> 


the second-leading router supplier, sells a 
version of its SiteManager package that 
runs on only one of the three leading plat¬ 
forms. (Wellfleet recently merged with 
SynOptics Communications [Santa Clara, 
CA] to form Bay Networks.) 

Links to PC LANs are just emerging. 
In addition, connections to Banyan Sys¬ 
tems’ Vines networks and Microsoft’s Win¬ 
dows NT Advanced Server are hard to find. 

Much of the network equipment cur¬ 
rently in service dates from the mid-1980s. 
Some of these devices may not have been 
upgraded and are thus unable to operate 
with management platforms. 

Platforms help corporations rein in net¬ 
work management applications. Because 
all the applications run on one platform, 
troubleshooters no longer need to work on 
three or four different terminals simulta¬ 


neously to pinpoint problems. 

Because of such improvements, sales 
of network management platforms have 
swelled. International Data, a Framing¬ 
ham, Massachusetts, market-research firm, 
estimates there will be over 20,000 cen¬ 
tral management platform installations by 
the end of 1994 (see the figure “Installed 
Base of Network Management Platforms”). 

The Main Players 

At present, the platform arena includes 
three major players: SunNet Manager from 
SunSoft, a division of Sun Microsystems 
(Mountain View, CA); Open View from 
Hewlett-Packard (Cupertino, CA); and 
IBM’s NetView for AIX. Here’s a brief 
look at each one. 

SunSoft'$ SunNet Manager. SunSoft in¬ 
troduced SunNet Manager, the first com- 


HO BYTE DEOEM BER IV94 










gie Mellon. Currently, the university, 
which bus 7000 computers, relies on 
SNMP and Telenet for network man¬ 
agement. SNMP gathers network fault 
information and then relays it to central 
consoles. Telenet configures remote de¬ 
vices. 

Why two different products? SNMP 
isn’t suited to remote configuration be¬ 
cause it supports only one error code, 
while Telenet works with more error 
codes but lacks security. Consequently, 
an intruder with a protocol analyzer 
can pick off remote-device passwords 
and IDs. Waldbusser would like to use 
SNMP 2, which includes security fea¬ 
tures and supports 1 5 error codes, to 
handle both information gathering and 
remote configuration. 

Because of such obvious benefits, 
observers expect a bevy of SNMP 2— 
compliant gear to appear soon, Cable¬ 
tron, Cisco, and SynOptics have al¬ 
ready demonstrated such products. 

Even though SNMP 2 has encoun¬ 
tered problems, SNMP is still clear¬ 
ly Lhe protocol of choice, and vendors 
have expanded its scope beyond phys¬ 
ical network management. Suppliers 
such as Hewlett-Packard and SunSoft 
have deli vered packages that allow net¬ 
work technicians to monitor PCs and 
workstations. Work is also under way 
to enhance the protocol to oversee ap¬ 
plications software and DBMSes. 


mcrcial network management platform, in 
1989. It’s still the top-selling Unix network 
management platform. Being first helped 
SunSoft in the marketplace, and its track 
record is important in luring customers. 

Three years ago, the Cobb County gov¬ 
ernment in Atlanta, Georgia, realized that, 
at 4CMK) users, its network had become un¬ 
manageable. The county detenu ined that a 
network management platform was called 
for. SunNct Manager was selected because, 
according to Gene Estcnscn, information 
services manager for Cobb County, “it was 
the only platform that ran on Unix and was 
stable,” The county purchased the plat¬ 
form along with SynOptics’ Optivky to 
manage its Cisco Systems (Menlo Park, 
CA) routers and SynOptics wiring hubs. 

HP's OpenView , But SunSoft did not 
have the market to itself for long. In 1990, 


HP entered the platform arena with Open- 
View. HP has been successful in courting 
third parties; Data General, Groupe Bull, 
and Hitachi resell the package, and this 
has helped OpenView gain market share. 

In 1992, Martin Marietta, based in Or¬ 
lando, Florida, wanted to move from pro¬ 
prietary management tools to open sys¬ 
tems. Frank Mel lard, a Martin Marietta 
senior communications consultant, says 
the company was more comfortable with 
HP's long-term direction: “We felt that HP 
had a better grasp of the problems of man¬ 
aging large, complex networks than Sun/’ 

Martin Marietta’s corporate network is 
quite large—100,000 users—and it is also 
complex. Its computers support AppleTalk, 
DECnet, SNA (Systems Network Archi¬ 
tecture), Novell’s Integrated Packet Ex¬ 
change, and TCP/TP. The company cur¬ 
rently uses OpenView along with Remedy, 
Inc/s, Remedy trouble-ticketing package 
to control its TCP/IP connections. The com¬ 
pany has plans to tie OpenView to DECnet 
with software from Isicad and to SNA with 
Peregrine's GpenSNA. 

IBM’s NetView for MX. In 1992, IBM 
decided to develop a Unix network man¬ 
agement system. Rather than write it from 
scratch, the company licensed HP’s Open- 
View lo incorporate into NetView for A LX. 
To further convolute the mix, DEC dumped 
its proprietary network management plat¬ 
form, DECmcc, in 1993 and became a Net- 
View for AIX reseller. Because of its late 
entry into the market, IBM lags behind 
SunSoft and HP, but it has been steadily 
gaining ground. 

For example, in 1992, the University of 
Florida in Gainesville searched for a plat¬ 
form for its 3000-user network. Because 
it had relied on the mainframe version of 
NetView for 10 years, the university chose 
NetView for AIX to manage wiring hubs 
from Cabletron and IBM as well as routers 
from Cisco, Proteon, and Well fleet. Jerry 
Wetherington, systems coordinator, notes 
that a major advantage of using NetView 
is that a technician can view network de¬ 
vices on a central map and get a quick pic¬ 
ture of how the network is functioning. 

Integrated or Not? Users Tell All 

Map support is one of many ways in which 
a third-party vendor can integrate its ap¬ 
plication into a network management plat¬ 
form, But third-party applications differ 
in the way they work with major platforms, 
“Some third-party applications run on Unix 
fme without the network management plat¬ 
forms/" notes L. Dave Passmore, a princi- 
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Ait HP OpenView screen shows the overall network 
configuration. 

pal at Decisis, a consulting firm in Hern¬ 
don, Virginia. Skeptics claim that about 
half of all listed applications actually rim 
as stand-alone systems. Platform vendors 
downplay that claim but admit that the lev¬ 
el of integration varies dramatically from 
application to application. 

In its latest third-party catalog, HP iden¬ 
tified 17 possible areas of compatibility. 
Gordon MacKinney, OpenView market¬ 
ing communications manager, says the 
most commonly supported features are a 
common interface and an ability to access 
a MIB (Management Information Base). 

Because of the wide range of options, 
users often receive far less integration than 
they expect. For example, third-party ap¬ 
plications might rely on their own polling 
and error-handling features, which results 
in redundant processing. Some products 
may have their own data-display facili¬ 
ties, with the result being that even simple 
things, such as color coding, differ among 
products. One company might represent 
a faulty modem with a flashing yellow in¬ 
dicator, for instance, while another might 
use a blinking red light instead. 

Some companies limit the number of 
network vendors they use. For instance, 
Tom Davis, engineering department sys¬ 
tem administrator at Dayton University 
(Dayton. OH) f started relying on SunNei 
Manager in 1992 with the department's 
500-user network to identify physical prob¬ 
lems, such as broken cables. When Sun¬ 
Soft added PC management features to 
its Solaris operating system, the univers¬ 
ity simply expanded the scope of SunNct 
Manager. Since SunNct Manager applica¬ 
tions present information in a consistent 
manner, technicians didn’t have to learn 
several different interfaces. 

Some third-party applications also of¬ 
fer data consistency. For instance, to over¬ 
see its 2200-user network, the Presbyterian 
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Health Care System in Dallas, Texas, relies 
on Optivity and its add-on modules. Mel 
Lively, network manager at Presbyterian 
Health Care, says die company uses Fault- 
Man to control its wiring hubs, Router- 
Man to oversee its routers. Path Man to de¬ 
termine network connections. Policy Man 
to set network thresholds, and FaetMan 
for trouble-ticketing. 

But most networks rely on multiple 
management applications. For example, a 
company may have Chipcom (Southbor- 
ough, MA) wiring hubs and Proieon rout¬ 
ers, tn these cases, all sorts of problems 
arise because of user-interface issues. 

Data Integration: Tying It All Together 

Data integration presents other vexing prob¬ 
lems. “Currently, different management 
applications store information in distinct 
databases/' notes Passmore at Decisis. “So, 
a company can't take wiring-hub infor¬ 
mation and correlate it to work with its rout¬ 
er network.” Another data-compatibiiity 
problem arises because different network 
management applications employ different 



DBMSes to store and analyze data. For 
example, a router application might store 
its information using Sybase, while a plat¬ 
form relies on Ingres. What's an organi¬ 
zation that uses both network management 
products to do? Use both DBMSes? 

Here's a case in point. The Travelers 
(Hartford, CT) operates an IBM SNA net¬ 
work with 25,000 devices, and a LAN-in¬ 
terconnected network with approximately 


15,000 nodes. Because it has traditionally 
relied on IBM for much of its networking 
equipment, the company began working 
with NetView for ATX in January. 

Eric Mirer, an engineer/consultam at 
The Travelers, says “there is literally no 
integration among the data generated with 
our various management packages." Data 
about the company's IBM RS/6000 servers 
is stored in one database, router informa¬ 
tion is housed in a second, PC LAN infor¬ 
mation is monitored with an OS/2-based 
package, and mainframe data is overseen 
by IBM's NetView. The Travelers wants 
tools that consolidate all that information. 
“Data integration represents the big ka¬ 
huna for network management suppliers,” 
notes David Abbajay, software develop¬ 
ment manager for network management 
products at Cisco Systems. 

SNMP specs include a M1B standard 
so that management tools can access data¬ 
base information. With a MTB browser, 
for example, HP's Open View can examine 
information generated by Cisco routers. 
However, there's no standard for translat- 
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ing that information so it can be stored in 
one location. Thus, problems arise when 
two vendors rely on different DBMSes. 

Even with a common DBMS, there are 
limitations. "Two vendors can rely on the 
same DBMS, but if they use different raws 
and tables, dien their applications cannot 
share common information," explains Ab¬ 
ba] ay. Thus, platform vendors have to add 
a layer of software that identifies dalabase 
differences and translates them. These fea¬ 
tures constitute a data schema , a technique 
outlining how to store data in a consistent 
fashion in a central repository. 

Platform vendors are at different stages 
in the search for solutions. The first step is 
incorporating support for RDBMSes (rela¬ 
tional DBMSes) in their products. Next, they 
must outline a central repository model. 

Market leader SunSoft has been the qui¬ 
etest about its plans. SunNel Manager now 
relics on a flat-file system to store network 
management information, but the compa¬ 
ny plans to support RDBMSes. Yet Sun¬ 
Soft has been silent on the repository issue. 
“Sun will have to say something soon to 


keep pace with competitors," says Pass- 
more at Decisis. 

HP has been gradually improving Gpcn- 
View’s DBMS capabilities. Initially, the 
product stored information in flat files, but 
HP now uses DBMSes and plans to sup¬ 
port a wide range of them in the future. 

In August, HP unveiled its plans for 
building a network data repository: Open- 
View Meta Schema, This document spec¬ 
ifies object attributes, topology, and trend 
information. In the first iteration, each ven¬ 
dor will own a slice of the DBMS, which 
will be accessible to third-party tools. 

HP plans to eventually allow all infor¬ 
mation to be stored in one database. How 
long that will take, however, is unclear. 
HP has invited third parties to comment 
on the working draft of its schema. 

One might think that IBM would work 
with HP on the repository issue, but no. 
In fact, the two companies have been mov¬ 
ing away from each other during the past 
few years. The first release of Net View/ 
6000 relied on Open View for about 75 
percent of its functions. However, "the lat¬ 


est release of NetView for AIX might be 
10 percent Open View code, and the rest 
is IBM-developed," states John Byzek, di¬ 
rector of enterprise management develop¬ 
ment at IBM’s Network Systems Division 
in Research Triangle Park, North Carolina. 

IBM says that HP didn’t offer a suffi¬ 
ciently robust product. “We found a lot of 
problems with the source code, so we felt 
we had to develop the work ourselves to 
ensure that our customers would have ro¬ 
bust software," says Byzek. 

HP’s MacKinney scoffs at this. "IBM 
may not like to admit it, but NetView for 
AIX is based on OpenView,” he counters, 
concluding that IBM has been taking heat 
from third parties for forcing them to use 
another API. “So, IBM needs to justify its 
actions,” 

In August, EBM unveiled its Karat proj¬ 
ect, which relies on objects to integrate 
disparate database information. The soft¬ 
ware is based on the CORE A (Common 
Object Request Broker Architecture) stan¬ 
dards as well as on IBM’s SOM {System 
Object Model), an operating environment 
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Rackmount 

• ENCLOSURES 

• KEYBOARDS 

• MONITORS 

• DRIVE ENCLOSURES 
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Integrand's unique enclosure design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality , advanced 
design hardware and strong support. Why 
settle for less? 


Monitor: 10" Super VGA Color from $650 
PC Enclosures from $300 __ 

Keyboards: Drawer Shelf & Panel from $85 

Made in U.SA, _ 

Hack & Desk Models _ 

Accepts Most Motherboards and 
Passive Backplanes __ 

Up to 20 Slots _ 

Hugged, Modular Construction __ 

Excellent Air Flow & Cooling __ 

200 & 300 Watt Supplies , Ul s CSA, TUV 

Call or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 

8620 Roosevelt Ave. • Visalia , CA 93291 

209 / 651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 
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that lets users develop distributed, object- 
oriented applications. 

With the primary suppliers moving in 
different directions, which one has the best 
chance for success? SunSoft has the lead¬ 
ing market shar e and many third-party sup¬ 
porters. HP is gaining ground and widen¬ 
ing its distribution channels. IBM can tap 
into the base of companies already work¬ 
ing with its mainframe and LAN manage¬ 
ment systems. Third-party support is cru¬ 
cial, so all three are courting third parlies. 

“Dis-lnfegration”: Competition's Dark Side 

While the move to platforms has been a 
blessing for network suppliers, it also has 
its downside. Passmore at Decisis notes 
that “a package like Ciscoworks was de¬ 
signed for SunNet Manager. Because Cis¬ 
co relied so much on the Sun platform, the 
company has been sbw r to deli ver versions 
of its software for other platforms. 1 ' 

Cisco planned to deliver versions for 
HP’s Open View in the fall, and for IBM's 
NetView for A1X shortly thereafter. Cisco's 
Abbajay admits that the different versions 
took longer to deliver than anticipated, but 
he says porting was only one of several 
reasons why the software was late. 

Whatever ihe reasons for Cisco's de¬ 
lays, most third parties do not want to align 
themselves too closely with a single plat¬ 
form because it lakes extra time to move 
their software to another. They would clear¬ 
ly prefer a common set of APIs. 

For their part, platform vendors want to 
differentiate their wares and have no desire 
to standardize APIs. In May, a group of 
third-party organizations formed the MIC 
(Management Integration Consortium) in 
an attempt to wrest control of the APIs 
from platform vendors. The group plans 
to outline a schema for storing informa¬ 
tion in DBMSes, for developing a simple 
API for access to common dala, and for 
integrating multiprotocol events. 

“Vendors face two choices: Deliver some¬ 
thing simple that works, or bring some¬ 
thing comprehensive," notes James Her¬ 
man, a principal at Northeast Consulting 
Group, a Boston-based consulting firm. 
“MIC is working on something simple, so 
it has a good chance for success." 

Joseph Diamond, a marketing manager 
at Peregrine Systems (Carlsbad, CA), says 
that MIC membership has swelled to 30 
suppliers and that all three platform ven¬ 
dors are vying lo have their work adopted 
by the group. MIC has begun working on 
the First draft of its data schema, plans to 
complete it by early 1995, and expects con¬ 


forming products to arrive during 1995. 

But users should be cautious; previous 
integration tries have failed. IBM was the 
first vendor to step up to the chore with 
its mainframe NetView products. In 1989. 
it announced its System View initiative to 
provide a common repository. But when 
it announced the Karat project, IBM was 
throwing in Ihe towel on SystemView. 

In the early 1990s, the OSF (Open Soft¬ 
ware Foundation), a vendor consortium in 
Cambridge, Massachusetts, was charged 
with creating common network manage¬ 
ment standards. The group outlined a com¬ 
plex set of standards dubbed DME (Dis¬ 
tributed Management Environment). HP 
and IBM were early backers. The OSF 
missed shipment dates, however, and even¬ 
tually DME also went the way of the di¬ 
nosaur. “DME was ahead of its lime, and 
that’s why it failed," notes IBM's Byzek. 

A principal reason for failure lo achieve 
integration is vendors' constant attempts to 
differentiate their products. Martin Mari¬ 
etta's Mel lard notes that adherence to MIB 
specifications would eliminate many cur¬ 
rent incompatibility problems. “Problems 
arise because vendors always add propri¬ 
etary extensions to existing standards," he 
says. “Whenever that occurs, the level of 
interoperability drops significantly," 

Vendors admit this without remorse. 
Cisco's Abbajay says that “a vendor has to 
differentiate its products in order to sell 
them. Whenever you add value, the level 
of interoperability diminishes.” 

Is there hope for integrated network man¬ 
agement? “The (act Lhat HP and IBM are 
now supporting only the lowest common 
denominator in t heir management systems, 
rather than working together, does not bode 
well,” states The Travelers' Mirer. 

Cisco's Abbajay counters that the MIC 
will enable users to mask the distinctions. 
And, although current products may be 
flawed, they do offer more integration than 
yesterday' s a 1 te rn at i ve s. 

Observers expect the level of integra¬ 
tion to continue to improve. Northeast Con¬ 
sulting's Herman concludes Lhat “every¬ 
one knows what the current problems are, 
but how to fix them is not as clear. Solu¬ 
tions will eventually emerge, but users 
shouldn't get their hopes up. There is no 
short-term fix to this problem, and years 
will pass before it is fully addressed." ■ 


Paul Korzeniowski is a freelance writer special¬ 
izing in communications and networking issues. 
He can be reached on the Internet at 6841944® 
tncimaiicom or on BIX do 4 'editors, ” 
























STATISTICA/W u (for Windows) Complete Statistical Sys¬ 
tem with thousands of on-screen customizable, presentation-quality 
graphs My integrated with all procedures ■ Complete Windows 3.1 
support, DDE, OLE, FT-fonts, multiple toolbars, right mouse button 
support ■ Unlimited numbers of data-, results-, and graph-windows 
■ inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways m 
The largest selection of statistics and graphs m a single system; 
comprehensive implementations of: Exploratory techniques; multi¬ 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logii/prohii; general ANCOVA/MANGOVA; step¬ 
wise discriminant analysis; log-linear analysis; factor analysis; clus¬ 
ter analysis; multidimensional sealing; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast¬ 
ing; lags analysis; quality control; process analysis; experimental de¬ 
sign (with Taguchi); and much more ■ Manuals with comprehen¬ 
sive introductions to each procedure and examples m Hypertext- 
based Stats Advisor expert system ■ Extensive data management fa¬ 
cilities (spreadsheet with long formulas, block operations, ad¬ 
vanced Clipboard support, DDE hoi links, relational merge, data 
verification, powerful programming language) i Batch command 
language and macros also supported, ‘turn-key system' 1 options ■ 
All output displayed in Scrollsheets™ (dynamic, customizable, pres¬ 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) ■ Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32 t 000, unlimited ANOVA 
designs) m Megafile Manager with up to 32,000 variables (8 Mb) 
per record ■ Unlimited size of files; extended ("quadruple 5 ) preci¬ 
sion; unmatched speed ■ Exchanges data and graphs with other ap¬ 
plications via DDE or an extensive selection of file import/expon h~ 
ditties ■ Hundreds of types of graphs, including categorized multi¬ 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ■ Facilities to custom design new graphs and add 
them permanently lo menu a On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com¬ 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con¬ 
trol for slides and printouts; unmatched speed of graph redraw ■ 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs ■ Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay¬ 
ered compressions, marked subsets m Price $995, 

Quick STATISTICA/w u (for Windows) A comprehen¬ 
sive selection of basic statistics and the full graphics capabilities of 
STATISIICA/W ■ Price $495. 

STATIST 1C A/DO 5^ (for DOS) A STATISTICA^-compat- 
ible data analysis system ■ Price $795. 

Quick STATISTICA/do$™ (for DOS) a subset of STA- 
TJSTICA/bos statistics and graphics ■ Price $295. 

Domestic sh/h $10 per product; 14-day money back guarantee. 


StatSoft 


2325 E. 13th St. » Tulsa, OK 74104 * (910) 583*4149 
Fax: (910) 583*4370 


STATIST 1C A/Mac (for Macintosh) A STATISTICA/W 1 compatible, 
comprehensive data analysis and graphics system designed for the Macintosh ■ 
large selection of statistical methods fully integrated with presentation-quality 
graphics (incl. EDA, multiplots, a wide selection of Interactively rotatable 3D 
graphs; MacDraw-styie tools) ■ Unlimited size of files » Full support for System 
7, ind. "Publish and Subscribe" * Price £695. 
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040/4911310; StalSofl UK (London, ph 0462/46Z622. tax: 0462/4B2B5S; SlatSoft 
Pacific (Melbourne, Auslrelia), ph: (03) 663 6S60, laxr (03) 663 6117; Stetson France 


Quick 5 TATISTICA/Mac " (for Macintosh) A subset of STATIS- 
nCA/toac: a comprehensive selection of baste statistics and the full graphics ca¬ 
pabilities of STATLSTICA/Mic m Price £395. 

(Paris), phi: (1) 45 66 97 00, lax (1 j 45 66 06 51; Available tram other AulhorttBd Hepresenffllives nWnfdwide: Sweeten: AkaMmlDafa Sdenfllit AB ph; 010-210035, fax: 018-210039; Finland: StttCffll Oy ph; 
333967; Belgium: Texma New(&Ch 10 61 16 23; S-CnJSh Africa: Osiris Technical Systems 1 £-663-4500; Japan (Macintosh): Throe's Company, tn«.. 03-3770-7600: Japan (Windows): DesFgn Technologies !nc . 
SlalSntt, STATISTIC A/Mac, Quicfc StATl5TOCA/M*t. STATISTTGA/W, Qulch STATISTICAL, and ScnXltNH) am trademarks cl StadSoft, Inc.; Mecmtoah. Mac Ilf*. £ 
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and launches video, 
audio, image j 
and text files, g 
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f you think 
maps are 
things 
' stuffed 

into the glove box of 
your parent’s Buick, think again. 

Sure! MAPS® mapping 
software from Horizons 
Technology brings an 
impressive day-to-day decision 

making and presentation 
TJJ tool to your desktop. 

With Sure! MAPS 


MICROSOFT 

WINDOWS 


“We told our sons 
map-based decisions 

commiulu i|’ s easy to make sense were the future of business. 

of your database. You’ll see it Now they’re big wheels.” 

visually displayed on colorful = 

geo-referenced 
USCS raster maps 


base-product only 


that show details 
like lakes, 
buildings, and 
terrain contours. 

Or plot your 
data on detailed street- 
level maps that show 
highways and residential 
street names. 

SurelMAPS imports 
your data and places 
symbols at exact points 


SurelMAPS links 






i w*,** f-fJZ 


by zip code, street address, or latitude/longitude to reveal 
geographic trends, patterns, strengths and weaknesses. 

SurelMAPS also links your data to any 
..... r.ara»j Windows application. And it’s the first 
mapping software to integrate Windows-based 
multimedia capabilities. Just click on any icon 


placed on your map to open 
sales letters, spreadsheets, 
floor plans, scanned images, 
video and audio files that 
relate to that location. Whether 
you’re in sales, environmental 
clean-up, site analysis, facility 
management, real estate 
assessment, public services, or 
just about any other profession, 
SurelMAPS gives you the 
information you need to make 
fast, efficient decisions. 
SurelMAPS 
comes with a 
continental U.S. 

map, two world maps, 
a sample Map Set 
with detailed 
topographic 
and street-level 
maps, and sample 
multimedia files. You 
can expand the base 
product with Map Sets 
of more than 60 
metropolitan areas, or 
we can custom scan 
your own maps. 
When it comes to 
making smarter 


business decisions, you need smarter maps. Head to your 
nearest computer store and ask for SurelMAPS 
map-based software from Horizons Technology. 
Who knows, you might become a big wheel too. 


Horizons Technology, Inc. • 3990 Ruffin Rd. San Diego, (A 92123 • 800-828-3808 • FAX (619) 565-1175 


[available through - Egghead , Fry’s Electronics, Computer City and other retailers!] 

G 1994 Hyritorw Technology, Inc. SurelMAPS is a registered tradenraric of Horizon:* Technology, Inc. Strecl-level mips are copyrighted by Elak* Inc. All other product names are iradefnarLs of their respective companies. 
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State of the Art 



Increased bandwidth may not be the best way to improve your network's performance. 
Construct a mathematical model to estimate potential performance gains. 


BRETT HUSSELBAUGH 



T oo many people have been condi¬ 
tioned by marketing hype and mis¬ 
leading information into believing that 
bandwidth is the true measure of perfor¬ 
mance. Adding bandwidth to a poorly per¬ 
forming network is like raising the speed 
limit of a congested highway—neither so¬ 
lution buys much. 

When you measure in terms of band¬ 
width, you are measuring in the frequency 
domain. The frequency domain is ruled 
by terms like megahertz and megabits per 
second These terms are applied to measure 
the theoretical capacity of a communica¬ 
tions channel. In a LAN, the channel is 
the Ethernet, Token Ring, or other topo¬ 
logical segment to which your servers and 
workstations are connected. That channel 
is often called the media. 

When you use the frequency domain to 
describe the capacity of a communications 
channel, you consider only the channel 
and not necessarily what is happening at its 
end points. You assume that the end points 
are both capable of sustaining the maxi¬ 
mum information rate of the channel. If 
you are talking about a synchronous point- 
to-point channel, like a WAN link, your 
choice of die frequency domain is appro¬ 
priate. In a LAN scenario, however, other 
factors make the choice of the frequency 
domain inappropriate* 

For instance, a LAN may have many 
nodes* all competing for simultaneous ac¬ 
cess to the media. Because only one node 
can transmit at any given instant, all other 
nodes must wait. 

In addition, information flow on a LAN 
is not synchronous. Rather, information is 
transmitted in small bursts called packets. 
As it turns out, these packets require a 
fairly significant amount of time to form 
and decipher* Here, the word significant 
is relative, meaning that the time to ser¬ 
vice a packet at a given node on the net¬ 
work will often be longer than the time it 
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Common Network Read Cycle 


Pi 



j— 

j|I 

| — 1 

Workstation sends request 
for data to the server. 

j. 

Workstation 


Server 


Server takes time to 
respond. Media is idle. 


Server sends response 
packet to workstation. 






Workstation takes time to 
form next request. Media is 

idle. 


Network read cycles commonly have four stages. 

takes to transmit it. 

For this reason, a LAN should be con¬ 
sidered and measured in the time domain. 
In the time domain, people typically use 
terms like milliseconds to measure per¬ 
formance. It is better to describe a LAN's 
behavior by the time it lakes to move in¬ 
formation rather than by the rate at which 
information moves along the wire. By 
studying where the time is spent, you can 
locate and eliminate bottlenecks—bottle¬ 
necks that you would never find using 
bandwidth techniques. 

LAN Read Cycles 

The most common cycle seen on a LAN is 
the read cycle, where information is moved 
from a file server to a workstation. Why? 
LANs arc generally used to serve appli¬ 
cations from a common server. Even when 
that application is a large database appli¬ 
cation, more data is read from its files than 
written. Commonly 75 percent to 95 per¬ 
cent of all transactions are reads. 

Data is generated only as fast as peo¬ 
ple can work, yet it can be sifted through 
and moved from the server to the work¬ 


station as fast as the sys¬ 
tem will allow. There¬ 
fore, focusing on the 
read cycle is necessary 
to gain a fairly accurate 
understanding of net¬ 
work performance. 

The read cycle shown 
in the figure “Common 
Network Read Cycle’" is 
composed of four dis¬ 
tinct phases. It begins 
with the workstation 
forming a request packet 
and forwarding it to the 
server. The server re¬ 
quires time to decode the 
packet, obtain the re¬ 
quested information ei¬ 
ther from disk or from 
cache memory, move 
that information inter¬ 
nally, form a response 
packet, and then wait for 
access to the media. 
Once access has been 
granted, the server trans¬ 
mits the response. The 
workstation then has to 
perform many of the 
same internal processes 
as the server, including 
waiting for access to the media. The cycle 
repeats itself until the file, or required por¬ 
tion of the file, is transferred. 


Which Parameters Matter? 

When you study the characteristics of a 
LAN, you need to know the parameters 
that affect performance. Although there 
are many variables to consider, there are 
three important variables over which you 
have some degree of control. The three 
tunable parameters include the following: 

□ Packet size Different topologies support 
different maximum packet sizes. Ether¬ 
net supports a maximum frame size of 
1518 bytes. That frame will be filled with 
a maximum payload of 1024 bytes of data. 
On the other hand. Token Ring can carry a 
maximum payload of 16,384 bytes of data 
(16-Mbps mode) and 4096 bytes of data 
(4-Mbps mode). FDDI (Fiber Distributed 
Data Interface) frames can carry a maxi¬ 
mum payload of 4096 bytes of data. 

2 Media-access time This is a critical para¬ 
meter influenced by many factors. First 
is the nominal access delay inherent in the 
chosen access methodology of the media. 
Token Ring uses a token-passing scheme to 


control and grant access to the media. On 
the other hand, Ethernet uses a methodol¬ 
ogy known as CSMA/CD. CSMA/CD ac¬ 
cess times arc typically on the order of five 
to 10 times faster than token-passing access 
times. As you will see, this can greatly in¬ 
fluence overall performance. 

In addition to delays inherent in the dif¬ 
ferent access methodologies employed, 
media-access time is also influenced by 
the amount of competition on the segment. 
The higher the competition, the longer the 
average access time. 

3 Signaling speed (typically called bandwidth) This 
is the speed at which individual bits 
of information are transmitted on the me¬ 
dia. This is the least influential of the tun¬ 
able parameters. 

Modeling Network Performance 

To best understand network performance, 
you need an appropriate model. A model 
will let you change each of the tunable pa¬ 
rameters, crank the change through the 
model, and see the impact. Such a model is 
expressed in the following equation: 

tVd ftmH-2at.n+( 1 +x[y+p( 1 -y)]t.+pftm 

tnl 


( l+x)t +2tm+tuti+tit» 


Where: 

a=media-access time factor 
f=signaling (frequency) factor 
p=packet-size (payload) factor 
t=total client service time 
t»=time required to access media 
t»r*,=time required to transmit a request packet 
t«=lime required to transmit a response packet 
t«i=total time required for baseline read cycle 
t’«i=lotal time required for modified read cycle 
x=file server to workstation service time factor 
y=percent fixed-to-total service time 

The equation considers all elements of 
time contained in one network read cycle. 
It takes into account all three tunable net¬ 
work parameters. The influence each tun¬ 
able parameter has on each of the time el¬ 
ements is considered, and a ratio is formed 
between a known case and a case that is 
created by changing one or more of the 
tunable parameters. This equation rep¬ 
resents a way of calculating an expected 
performance gain or loss from a known 
situation. By changing one or more para¬ 
meters, the equation calculates the ex¬ 
pected change in performance. 

Although it has been validated through 
several practical throughput tests, the equa¬ 
tion is just one tool for understanding net¬ 
work behavior. It yields results that should 
be taken as upper bounds of expected 
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Digital Ethernet Adapters. 

Built for a new breed 
of network traffic. 

Network traffic seems to get bigger, bulkier and harder 
to handle every day. Give yourself a break. Switch 



£ Diqkil Equipment CoipoTHtlMi. 1004. In* t36Q3tAL Loss and Ether 




to EthefWORKS™ 3 Turbo adapters from Digital 
the ones built to move giant files without strain 


New tower prices and lifetime guarantee 


Only EtherWQRKS 3 Turbo 16-bit adapters have a 
powerful 128 KB of on-board buffer RAM that is 
dynamically allocated for optimal recieve/transmit 
performance - an advanced feature that is ideal for 


Netware® packet-burst mode and multi¬ 
tasking environments like Windows NT.™ 
So nodes can process more packets 
without dropping them - even under the 
most demanding loads. In today's busy, 
bursty, multitasking reaf-world networks 
EtherWQRKS 3 Turbo will give you 
more thundering speed than the adapter 
you're used to. And with software 
configuration, installation is a snap. So plug one in. 
Then get out of the way. 

For Further information please contact Digital 

on TeJ: +44/(0) 734 208 008 Fax: 44/(0} 635 874 449, 

Or write to Mr John Shelton, Digital Equipment 

Company Ltd, PO Box 64 Reading, Berkshire 
\ ' 

RG2 7BR"England. 


More Buffer Memory Assures 
better performance 







Fast? Economic? 
Compact? 

Drive Olivetti 
Ink-Jet Printers. 



Olivetti JP 450. The top performer. 



Olivetti, one of the world's largest, most 
experienced manuf acturers of bubble ink-jet 
printers, presents its 
stars products: 
the JP 50 ; JP 360 
and JP 450. Three 
enhanced PCL3 

Transform the 
JP 360 or the JP 4S0 
into a colour printer 
with the Color Kit. 

printers which come with 30 
resident fonts in 29 symbol sets plus 25 
Bitstream TrueType fonts for Windows. 
For notebook users who need maximum 
portability, the compact .IP 50 is an ideal 


companion.The economic JP 360 and 
rapid JP 450 both have the exclusive 
Ink-Jet Refilling System, which lets 
you replace the ink cartridge rather 
than the entire printing head, cleverly 
cutting cost-per-page by a massive 
40% compared to traditional 
monochrome ink-jet printers. 


JP 50, the trul y 
portable printer. 

Minimum size, maximum 
capability. Just 1100 g and 

10 common batteries : the JP 50 
is unique in ensuring printing 
autonomy this way too. 




only 300 x 130 x 60 mm. Choose an optional 

80-page Ni-Cd or 140-page Ni-MH 

battery pack to complement this, the 

Included in the price, 25 Bitstream 
TrueType fonts. It*s another advantage 
of Olivetti Bubble Ink-Jet printers. 

only printer in the world that also 
operates with common batteries. 

Add the convenience of a car adaptor, 
universal power supply, and fast charger. 
The JP 50 delivers 300 dpi, 1 (X) cps in LQ 
and Economy modes, 1.7 ppm throughput 
and integrated sheet feeder - the quality and 
functionality of a desktop ink-jet printer 
in less space than a sheet of A4 paper. Plus it 
comes in a choice of different colours that 









Olivetti JP 360, The most economical route to colour. 



JP 50. The truly portable printer. 


you can match up to your notebook PC¬ 


JR 360, the most economical route 
to colour. 

If you're looking for price/performance 
excellence, then the JP 360 is the printer for 
you, with the Ink-Jet Refilling System 
costing around 4G% less per page than other 
ink-jets. Giving you a big advantage if you 
work in a small office or from * 

home, with this versatile 
machine you also get a 
70-pages integrated sheet 


The Ink-Jet Refilling System: 
an Olivetti exclusive patent. 



feeder, a 3 ppm throughput, tw o print speeds 
(120 cps in LQ mode, 180 cps in Draft). 
Last, but not least, by buying the optional 
Color Kit you can turn the JP 360 into a 
colour primer in a few seconds, 

JP 450 : everything you could ask for 
in a printer. 

Using the optional Color Kit, you can swap 
the monochrome printing head with a 
trichrome one to produce colour printouts 
of dazzling quality. And at twice the speed 
of the other printers on the market, thanks 
to its bidirectional printing. But don't let this 
option blind you to the JP 450's brilliant 


performance in black and white: 
three printing modes, ultra-flexible paper 
handling ( up to 3 individual paper feed 


Technical Features 


JP 50 

JP360 

JP450 

Max resolution [dpi) 

300 

300 

600x300 

Max speed (cps) 

300 

fao 

400 

cps in LQ mode 

100 

120 

160 

ASF capacity 

15 

70 

150 

True type scalable fonts 

25 

25 

25 

Resident fonts 

30 

30 

30 

Page per min, (max) 

1.7 

3 

5 

Expansion slot 

- 

* 

1 

Colour preset 

- 

✓ 

✓ 


options, taking a variety of different 
paper sizes and weights) and the 5 ppm 
throughput that makes it the top 
performer in its class. 

Olivetti 
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Increased Bandwidth and Payload 
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Ethernet vs* Token Ring assuming bandwidth increases 
from 10 to 16 Mbps, and payload goes from 1024 to 


performance changes, yet its predictions 
will be in the same ballpark as actual mea¬ 
sured performance changes. 

Using the Model 

You apply the model by choosing a baseline 
scenario and then changing one or more of 
the tunable parameters. The results can be 
displayed as a graph showing the expected 
change in performance versus the average 
service time of the network nodes* 

The first case compares IG-Mbps Ether¬ 
net with 16-Mbps Token Ring to deter¬ 
mine the effect increased bandwidth has 
on performance* In this case, the hand- 
width is raised by a factor of 1 *6, while all 
olher factors are held constant. 

The figure “Increased Bandwidth” il¬ 
lustrates why the performance change is 
plotted versus the network-node service 
time. As service time increases, perfor¬ 
mance gain due to bandwidth decreases. 
This stands to reason because more and 
more of the time required to perform a 
read cycle is spent at the nodes and not in 


Ethernet vs* Token Ring assuming bandwidth increases 
from 10 to 16 Mbps. 

transmitting on I he media. This is why you 
can experience poor performance on your 
network, yet the network monitor reports 
low bandwidth utilization. 

If a node requires 5 ms of service time 
or more, the expected performance in¬ 
crease is less than 5 percent. So if you are 
planning to move from Ethernet to Token 
Ring because of the increase in available 
bandwidth, you may be about to pay 100 
percent more for less than a 5 percent gain. 

The second case again compares Ether¬ 
net and Token Ring, but this time the band¬ 
width and payload are changed (see the fig¬ 
ure “Increased Bandwidth and Payload”). 
Token Ring's higher packet-payload ea- 


4096 bytes. 

paejty is modeled with the payload size of 
4096 bytes, Ethernet can carry a maximum 
of 1024 bytes of payload per packet. 

The results of this analysis are clean Pay- 
load capacity is a significant performance 
factor. If you have large volumes of data 
to move, you need to max i mize packet 
size. No single factor influences per¬ 
formance morelhan payload. 11dom¬ 
inates all other tunable parameters. 
Thus, if you are considering moving 
from Ethernet to Token Ring for the 
additional payload capacity, and your 
application can lake advantage of that 
extra capacity, then you are about to 
pay 100 percent more for roughly a 
100 percent gain in performance* 
The next case again compares 
Ethernet to Token Ring, hut here 
Ethernet is modeled as having five 
times faster average access to the 
media. To isolate the effects of faster 
access time on performance, Ethernet 
and Token Ring are held to 1024-byte pay- 
loads* 

The figure “Increased Bandwidth and 
Media-Access Time" shows that perfor¬ 
mance change for moving to 16-Mbps To¬ 
ken Ring is negative lor all points on the 
curve. This striking result means that under 
this scenario Ethernet actually outperforms 
Token Ring, even though the Token Ring 
is operating at 1*6 times the bandwidth* 
Media-access time is a more significant 
factor than bandwidth, yet a less significant 
factor than payload* This analysis suggests 
that for environments that require packets 
of 1024 bytes and less, you can expect 
higher performance from the lower-cost 
Ethernet. Such environments would in¬ 
clude host access, some database applica¬ 


tions. and possibly client/server ap¬ 
plications. 

Some database applications tend 
to move information based on the 
record size of the table being accessed. 
Although a 2-GB table is being ac¬ 
cessed, the database engine running 
on llie client will request only a record 
at a time from the table. For exam¬ 
ple, if the record size is 256 bytes, 
then Ethernet will be a better per¬ 
former for that database application. 

The final case compares 100-Mbps 
FDD! with 16-Mbps Token Ring (see 
the figure “Token Ring vs* FDDF). 
Token Ring is modeled at its maxi- 
m urn 16,3 84 by te s of pa y 1 oad p er 
packet, while FDDI is modeled al ils max¬ 
imum 4096 bytes of payload per packet. 
Media-access time is held constant be¬ 
tween the two. 

Notice how dominant payload size is in 
network performance and how little influ¬ 
ence bandwidth has. Although FDDI offers 
6.25 times the bandwidth of 16-Mbps To¬ 
ken Ring, at 2.5 ms of node-service time 
the move to FDDI becomes a wash. From 
that point forward, you can actually ex¬ 
peel to see a decrease in performance. 
Even at zero service time, the expected 
performance increase is only 10 percent* 

Interpreting the Model 

When interpreting the information pre¬ 
sented in this article, remember that the 
model used was derived considering a 
homogeneous network of only one trans¬ 
action type and packet size—the read 
transaction with full packet. 

A larger packet size will increase data 
transfer performance* How much depends 


Increased Media-Access Time 
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Ethernet vs* Token Ring assuming bandwidth increases 
from 10 to 16 Mbps and media-access time increases 
fivefold. 
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3. Choose A Client SenrEr Application Thai's 
interoperable. Scalable and Portable. 



4. Demand An Open Solution 
That Supports All Key Industry 
Standards And Protocols. 



Presenting The 7 Commandments 
Of Systems Management Software. 


m When choosing your systems 
management software, you 
shouldn't have to make a leap 
of faith. And with new 
CA-Unicenter? you don't have to. 

| Because CA-Unicenter is the sin¬ 

gle, integrated systems management solution that 
solves all of Lhe challenges of managing diem/ 



server computing across heterogeneous platforms 
So call today for more information about the 
systems management software you can believe in: 
CA-Unicenter. 

Call 1-BOO-225-5224DepL 10500 
Fop More Information And 
Id Register For The CA-Unicenter 
Software Giveaway. 
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Software superior by design 


CA-Unicenter 

Integrated Client/server Systems Management Software 
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State of the Art 


I f you have a problem with 
your BYTE subscription, 
let us know! For best ser¬ 
vice, provide a brief descrip¬ 
tion of the problem and a 
copy of a recent magazine 
mailing label (if available). If 
your label is unavailable, just 
give us your subscription 
account number along with 
your name, address, and zip 
code where your BYTE sub¬ 
scription is currently being 
sent. If you have a change of 
address, be sure to provide 
both your old and new 
addresses. If the problem 
involves a payment, be sure to 
include copies of your can¬ 
celled check (both sides) or 
your credit card statement. 
Please include a “business 
hours’' phone number if pos¬ 
sible. Send to: 

BYTE Magazine 
Subscriber Service 
PO Box 555 
llightstown, IVJ 08520 

Fax: 609-426-7087 

Phone: (9 a.ra. to 8 p.m. 
Eastern Time, 

Mon. - Fri.) 
800-232-2983 (D.S.), 
or 609-426-7676 
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Because the Expert s decide* 


Token Ring vs. FDD! 



Node-service time (ms) 


Token Ring vs. FDDI assuming bandwidth increases 
from 16 to 100 Mbps* but Token Ring uses maximum 
payload (16,384 hytes) vs. FDDI (4096 bytesh 

on how contiguous the data to be moved is. 
That is, you will get much better perfor¬ 
mance moving 5 MB stored in one file 
than moving 5 MB stored in 50 files. This 
is because of die overhead of small pack¬ 
ets required in opening a file. 

Some argue that increasing average 
packet size on a network will increase com¬ 
petition, because each packet transmitted 
holds the media longer. You must keep in 
mind, however, that the increased packet 
size will tend to decrease the number of 
transmissions on the media since fewer are 
required to move the same volume of data. 
This means that while there may be some in¬ 
crease in segment competition, the bottom 
line is that there is no reason not to increase 
average packet size on your media* 

Also remember that the mtaiel presented 
considers only two nodes on a LAN—the 
workstation and server. It remains valid 
in the presence of other nodes and trans¬ 
actions, however* The presence of other 
nodes and transactions does nothing more 
than increase the time to access the me¬ 
dia. Therefore, you can predict perfor¬ 
mance during periods of higher network 
use by simply selecting a higher node-ser¬ 
vice-time point on the graph* since in¬ 
creased time to access the media also in¬ 
creases average time spent at ihe nodes. 

improving Network Performance 

There arc several steps you can take to op¬ 
timize performance on your LAN* The 
first is to check that your packet size is 
maximized. Many older Token Ring driv¬ 
ers default to I-KB packets* The packet 
size must be set at all decision points on the 
network, including workstations, routers, 
and servers. The best way to tell if your 


packet size is maximized is to use a 
I network monitoring device. 

After tweaking packet size, care- 
I fully choose the NIC (network in- 
I lerface card) and driver solution for 
i your workstations. Remember, net- 
I work performance includes service 
I lime ai ail nodes, not just the server. 
I Poor performance at the workstation 
I can yield poor overall network per- 
I formanee, regardless of ihe capabil- 
I ities of the server* Do not make the 
I decision lightly. 

Be aware that most performance 
I problems i n NICs tend to be due to 
I their drivers. Choose a manufacturer 
that has a strong background in the 
particular media you are using. 

In addition, educate yourself about net¬ 
work competition and segmentation. High 
levels of competition can cause drastically 
reduced throughput due to increased me¬ 
dia-access times* Competition must be 
controlled to achieve a high degree of per¬ 
formance on your LAN. 

If you have done everything you can 
and still have poor network performance, 
don't just throw bandwidth at the prob¬ 
lem. Chances are high that you won’t solve 
the problem with that approach and will 
waste time and money. Perform a detailed 
network analysis to delcrmine where the 
bottlenecks arc and then draft a plan of ac¬ 
tion* In almost all cases, this will be a less 
costly, more-effective and timely solution. 

The Best Network for You 

There are three important factors over which 
you have some degree of control when try¬ 
ing to improve the performance of your net¬ 
work; packet size, time to access the me¬ 
dia* and bandwidth* Packet size has the most 
impact, followed by media-access Lime. Of 
the three, bandwidth hits the least impact* 
Al 16 Mbps, Token Ring offers the high¬ 
est available packet size and thus ihe high¬ 
est performance in an environment where 
large volumes of data must be moved* Bui 
where packet size is of less importance, 
such as hosi access and some client/server 
applications, Ethernet offers the lowest- 
cost* highes [-performance solution* 

The one you choose is dependent on 
your specific application and environment* 
The model presented here is a tool to help 
you make that decision* ■ 


Brett Husselbaugh is president o/Tobek. Computer 
Systems , a LAN consulting fi rm in Dallas, Texas. 
He can be reached an the Internet at wbretth@ 
aot.COM or on BIX c/o u editors ." 
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Ethernet adapters, like paper 
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value. Kingston. Call (800) 435-0056, Ext. 903 and get the Fax. 
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Brilliance 21A Monitor with 



CyberScreen® Technology It s hard to imagine how 


you can improve the picture quality of a Brilliance Monitor. But take a look at the new 
Brilliance 21A with CyberScreen Technology and you'll see that Philips' latest 
invention has just done that. Philips 21 inch with CyberScreen Technology is the 
world's first totally digitalized monitor. This means that it gives you unparalleled 
monitor performance in terms of digital convergence correction and colour 
and brightness uniformity right co the very edge of the screen. This degree of accuracy is absolutely essential for 
design work, DTP, CAD/CAM and all operations where colour matching is critical. CyberScreen Technology 
also features the magnetometer which completely neutralizes magnetic variations. So take a look at the Philips 21A 
with CyberScreen Technology and you’ll be amazed just how clever Brilliance can be. CyberScreen 
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^Brilliance and tlvbcrScrrcn are registered trademarks of Philips Electronics N.V. 
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ATM Traffic Control 


Networks today cope with multimedia traffic and can run out of bandwidth quickly. ATM networks increase 
data flow by intelligently controlling traffic and allocating drfferent-size channels to different connections. 

MARK JULIANO 



N etworks grow in two ways: The num¬ 
ber of attached devices increases, and 
the applications it supports become more 
diverse. The network administrator must 
maintain performance as traffic builds. 

A shared-media LAN does not perform 
well under heavy traffic conditions or with 
a wide variety of traffic types. But ATM 
(Asynchronous Transfer Mode) overcomes 
these limitations by providing a connec¬ 
tion-oriented approach to linking devices 
and by supporting a variety of traffic types, 
including audio and video. (See Peter 
Waynefs article “On the Road to ATM,” 
September BYTE.) 

ATM divides till traffic into fixed-length 
cells, each containing 48 bytes of user data 
and 5 bytes of overhead. Monitoring and 
organizing the How of these cells through 
the network is called traffic management 
How well it is done can be crucial, espe¬ 
cially for time-sensitive data such as video. 

My Dinner with ATM 

To understand how to improve traffic flow 
in an ATM network. Til compare the in¬ 
teraction of attached devices on a shared- 
medium LAN with the behavior of guests 
at a dinner party. 

At the party, several people want to talk 
with one another: on a LAN, users want to 
send each other files and E-mail. For a 
dinner party to run smoothly, guests must 
behave according to a social protocol. De¬ 
vices on a LAN must conform to a proto¬ 
col so that they can communicate with 
each other. As the number of guests at a 
party increases, it becomes more difficult 
for an individual to speak with any other 
individual. So it is with LANs; as traffic in¬ 
creases, contention for access to the shared 
transmission medium also increases. 

Contention is the delay encountered 
while waiting for access to a shared re¬ 
source, such as the Ethernet cable. Con¬ 
gestion occurs when network devices 
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ATM Traffic Control 


ATM with a French Accent 


JEAN LE MEZEC AND 
M ANUEL BARBERO 

I n many areas of telecommunications, 
France has pointed the way lor the rest 
of the world. A couple of months ago, 
commercial ATM service was introduced 
in France as a nationwide service — just as 
ISDN and (some years back) Minitel ter¬ 
minals have been made universally avail¬ 
able throughout the country, French busi¬ 
nesses, researchers, and even some home 
users will be able to access France Tele¬ 
com's CBDS (Connectionless Broadband 
Data Service), which is quite similar to 
the U.S.’s SMDS (Switched MulLi- 
megahit Data Service) but offers Lhe high 
speeds possible only over an ATM net¬ 
work. 

France Telecom is one of lhe first ma¬ 
jor communications carriers to incorpo¬ 
rate ATM throughout its core network. 
CBDS was available in beta testing since 
July in Paris, Lyons, and lhe region 
around Nice, Commercial beta testers in¬ 
cluded Hewlett-Packard, Dassault, Thom- 
son-CSF, the research group Inria, and 
France's highest-rated TV network, TFI. 
For lhe beta users, CBDS offered virtual 
private networks at speeds ranging from 
2 to 25 Mbps. The service offers multiple 
protocols, with interfaces to lhe Internet, 


Token Ring, and FDD! (Fiber Distrib¬ 
uted Data Interface), 

Although France may be a bit ahead 
of lhe U.S. in ATM use, both countries 
are following similar paths. As in the 
U.S., Lhe France Telecom project began 
with a government-supported “informa¬ 
tion superhighway,” connecting the re¬ 
search community first and then spread¬ 
ing out to commercial users. ATM, which 
was developed at France Tele¬ 
com in the early 1980s, is wide¬ 
ly seen in both Europe and the 
U.S. as the best way to provide 
many options for interconnecting 
LANs and WANs. The U.S. has 
given the internet to the world, 
and a fully ATM-connected Internet is a 
common dream. 

Renater, which is France’s broadband 
extension of the internet, was begun only 
in 1991, and it is now being given an 
ATM backbone with 34-Mbps E-3 con¬ 
nections to subscribing networks. Re- 
nater is a cooperative venture of univer¬ 
sities and government agencies; the 
network is built and managed by France 
Telecom, and it has been the test-bed for 
ATM networking in France, 

European networking experiments 
have often been international in scope. 
For example, an early ATM Jink between 


the Swiss CERN (European Laboratory 
for Particle Physics) and CEA (France’s 
atomic energy commission) allowed nu¬ 
clear experiments to be controlled at 
points located hundreds of miles away 
from the actual laboratory. Similarly, a 
1993 demonstration of CBDS was the 
first transatlantic ATM linkup. Over a 
2-Mbps dedicated line, groups in Paris 
and New York were able to simultane¬ 
ously use InSoffs Communique 
groupware running on Sun 
Microsystems’ SparcStations 
equipped with Parallax Graph¬ 
ics video boards. Also involved 
in that transatlantic linkup were 
Cisco Systems’ AGS+ Ethernet 
router and Thomson-CSF’s Thomflcx 
ATM network concentrator. Much of the 
technology, of course, is American; the 
goal was to create an international net¬ 
work that was compatible with com¬ 
monly used U.S. networks and multime¬ 
dia produels. 

Upgrading to ATM is a project that 
involves widespread European and in¬ 
ternational cooperation. France Telecom 
is just one of 18 telecommunications pro- 
viders working together in Europe’s 
ATM pilot initiative. In addition, the 
company has formed the Atlas joint ven¬ 
ture with Deutsche Telekom and is plan- 



buffer their data until they can transmit it 
over a communications link. 

Most LAN technologies share the phys¬ 
ical transmission medium (e.g., copper 
wire and optical-liber cable) among all the 
devices attached to the LAN. A protocol, 
or access method, organizes the sharing 
process lhat lets them use the medium. On 
Ethernet LANs, lhe access method is called 
CSMA/CD. The English translation is, 
“Listen first, and if no one else is talking, 
one person may talk.” Each network device 
first makes sure that no other device is 
transmitting and then sends its message. 
This type of LAN protocol is analogous 
to a small dinner party where four people 
are sitting and talking together. Only one 
person speaks at a time. As long as the 
number of people is small and no one talks 
all the lime, everyone can take part. 


Things Can Change 

As a business grows, its LANs expand. 
The more devices that arc attached, how¬ 
ever, the greater the transmission delays. 
Imagine a crowded restaurant trying to op¬ 
erate using the same rules as the small din¬ 
ner party. Any person who wished to talk, 
whether it was wilh someone at their table 
or aL the other end of the room, would have 
to wait until every other person in the 
restaurant was quiet before speaking. 

Tliis is why LAN performance often 
degrades as the number of attached de¬ 
vices increases; too many devices try to 
access the medium at the same time. 
Shared-media access methods are proba¬ 
bilistic; access is not guaranteed. There’s 
no problem when the amount of LAN traf¬ 
fic is light (imagine a restaurant with cus¬ 
tomers at only one table), but a serious 


problem arises when traffic is heavy. 

An Ethernet LAN addresses this prob¬ 
lem by dividing the LAN into smaller, in¬ 
terconnected segments, (By analogy, the 
restaurant owner could build a separate 
room for each table.) While this reduces 
contention, it makes the LAN much more 
difficult to manage. (Imagine lhe manager 
of such a restaurant having to maneuver 
around—not to mention pay for—all those 
walls.) 

ATM: An Alternative 

ATM networks are connection-oriented 
and use a deterministic method to allocate 
network resources. Deterministic is the 
opposite of probabilistic, it guarantees ac¬ 
cess regardless of the number of devices at¬ 
tached to the network. The network is de¬ 
termined to get you access. 


130 BYTE DECEMBER 1994 











ning a partnership wiih Sprint in the U.S. 
Because of its joint venture with ATM- 
switch supplier Alcatel, Sprint already 
has a working knowledge of Lhe ATM 
switches that France Telecom is using. 
There is a considerable amount of trans¬ 
atlantic capacity right now, so intercon¬ 
tinental ATM and CBDS will soon be 
just as feasible as ATM in Europe. 

What does this mean for B YTE read¬ 
ers, most of whom are in the U.Sj? For 
the average user, ATM and CBDS mean 
Tull Ethernet or Ethernet-1 ike connec¬ 
tivity at high speed to remote databases, 
and the use of groupware with co work¬ 
ers located almost anyplace else, all with 
protocol-independent file transfers and 
messaging. 

The more remote the locations that 
must interact, the more vital become 
high-speed communications links, 
CBDS and ATM provide better ways to 
not only connect U.S. and international 
offices and provide easier access to more 
remote databases but also provide vir¬ 
tually instantaneous electronic travel 
to Paris, at rates that are considerably 
less expensive than taking a hop on the 
Concorde. ■ 


Jean Le Alt zee is vice president of science ami 
technology t and Manuel Barbera is vice presi¬ 
dent of North American marketing for France 
Telecom They can he reached on the Internet or 
BIX at editors O' bix. com. 


As each connection is established, the 
network allocates capacity to ensure that 
sufficient resources are available. ATM 
networks package traffic into cells of uni¬ 
form length and manage the flow of these 
cells through the network. 

Different types of traffic require differ¬ 
ent levels of service—referred to as QOS 
(quality of service). An ATM network pro¬ 
vides different QOS levels to different traf¬ 
fic types. Indeed, different traffic types 
may call for different traffic management 
techniques. 

Types of ATM Traffic 

We can classify the types of traffic sup¬ 
ported by an ATM network according to 
three characteristics: bandwidth, latency, 
and cell-delay variation. Bandwidth is the 
amount of network capacity required to 


support a connection. Latency is the 
amount of delay associated with a con¬ 
nection. Requesting low latency in the 
QOS profile means that the cells need to 
travel quickly from one point in the net¬ 
work to another. Cell-delay variation is 
the range of the delays experienced by 
each group of associated cells. Low cell- 
delay variation means a group of cells must 
travel through the network without get¬ 
ting too far apart from one another. 

ATM networks carry three types of traf¬ 
fic: CBR (constant bit rate), VBR (vari¬ 
able bit rate), and ABR (available bit rale). 
CBR traffic includes voice and video. To 
handle this traffic, the ATM network can 
act as a dedicated circuit. It provides a sus¬ 
tained amount of bandwidth, low latency, 
and low cell-delay variation. 

VBR traffic is handled similarly to CBR 
except that the bandwidth requirement 
varies. An ATM network supporting a 
videoconferencing application guarantees 
that a certain amount of bandwidth will 
always be available during a conference, 
but the actual bandwidth used can vary. 

ABR traffic requires no specific band¬ 
width or delay parameters and is accept¬ 
able for many data applications. ABR con¬ 
nections support LAN traffic such as 
E-mail and file transfers. TCP/IP and Net¬ 
Ware will also use ABR connections. 

The table "Network Traffic Types and 
Their Requirements" shows how link ca¬ 
pacity is allocated to each traffic type. 
While CBR reserves a constant amount of 
the total available bandwidth, VBR re¬ 
quires that a large amount of spare capac¬ 
ity be available. ABR defines a way to use 
this valuable spare capacity. It can pro¬ 
vide service that is no worse, and is in 
many cases belter, than most of today's 
networks, but it doesn't require a constant 
bandwidth. 

Making the ATM Connection 

The ATM end station (the calling party) 
asks the ATM network for a connection 
to another ATM end station (the destina¬ 
tion) by initiating a connection request that 
leads to a negotiation with the ATM net¬ 
work. This process is called the connec¬ 
tion establishment procedure. The para¬ 


meters that must be negotiated are speci¬ 
fied by the ATM Forum UNI (User-to- 
Network Interface) 3.0 standard and in¬ 
clude traffic type, sustained and peak 
bandwidth, burst length, and QOS class. 

This process secures a “contract" betw een 
the ATM network and the end station. The 
network promises to deli vera QOS, and the 
ATM end station promises not to send more 
traffic than it requested during the connec¬ 
tion procedure. Such contracts must be en¬ 
forced. and it is the job of traffic management 
functions to ensure that users receive the 
QOS they were guaranteed. 

When congestion occurs, traffic man¬ 
agement provides the mechanisms that al¬ 
low the network to recover. ATM networks 
use three techniques: traffic policing, traf¬ 
fic shaping, and congestion control. 

Traffic Policing 

ATM networks ensure that traffic on each 
connection remains within the negotiated 
parameters. ATM switches use a “leaky- 
bucket" algorithm to police traffic. Imag¬ 
ine a wooden bucket with a hole in the 
bottom. Water leaks (traffic flows) out of 
a bucket (buffer) at a constant rate (the 
negotiated rate), regardless of how fast it 
comes in. 

The need for police action occurs when 
traffic flow exceeds the negotiated rate 
and the buffer overflows. Each ATM cell 
header has a CLP (Cell Loss Priority) bit 
used to identify cells as either conform¬ 
ing (to the contract) or nonconforming. If 
cells are nonconforming—for example, 
more cells than the contract allows—the 
ATM switch sets the CLP bit to one. This 
cell can now be transferred through the 
network only if there is sufficient network 
capacity. If there is not enough bandwidth 
available, the nonconforming cell is dis¬ 
carded and may need to be retransmitted. 

CBR traffic needs a single leaky bucket 
because it uses a sustained rate parameter in 
its network contract. VBR traffic uses dual 
leaky buckets to mon itor both the sustained 
rate over a discrete Lime period and the max¬ 
imum (peak) bandwidth used during the con¬ 
nection. If either value exceeds the contract 
parameters, the ATM switch polices the 
VBR traffic by manipulating the CLP bit. 

continued 


NETWORK TRAFFIC TYPES AND TREIR REQUIREMENTS 


TRAFFIC TYPE 

EXAMPLE 

BANDWIDTH REQUIRED 

CELL DELAY VARIATION 

LATENCY 

Constant 

Voice, 

circuit emulation 

Guaranteed 

Minimal 

Low 

Variable 

Compressed video 

Guaranteed 

Variabte 

Low 

Available 

Data 

Not guaranteed 

Widely variable 

Variable 
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Save Disk Space 


PKZIP version 2.0 

» it 

FKWARE introduces Lhe next generation of its award 
winning compression utility, FKZ1F 2.0 yields greater 
performance levels Uian achieved with previous releases 
of the software. PKZIF compresses and archives files. 
This saves disk space and reduces flic transfer time. 

Software deveiopersl You can significantly reduce 
producL duplication costs try decreasing the number of 
disks required to distribute your applications* Call for 
Distribution License information* 


Put Your Executables on a Diet 

Software develo|>ersi Save disk space and 
media costs with smaller executables. You can 
distribute your software in a compressed form 
with FKLITE Professional.* FKLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by FKLITE. This 
discourages reverse engineering of your 
programs. 

PKLITE increases your valuable disk space by compressing DOS 
executable (.EXE and .COM) files by an average of 45%. The operation of 
FKLITE is transparent, all you will notice is more available disk space! 



PC WORLD 



WORLD CLASS 
AWARD 



for YOUR Application 

The PKWAKE Data Compression Library' 
allows you Lo incorporate data 
compression technology into your 
software applications. The application 
program controls all the Input and 
output of data, allowing delta to be 
compressed or extracted to or from any 
device or area of memory. 


All Purpose Data Compression Algorithm compresses ASCII or binary data 
quickly* The routines can be used with many popular DOS languages* A 
Windows DLL and an OS/2 32-bit version is also available! 







The Data Compression Experts 


9025 N. Deerwood Drive 
(414) 354-0699 


Brown Deer. W1 53223-243? 
fax (414) 354-8559 


TOtWAKE Data Compression Library for DOS $275 I’KWAKL Data Com |.i rcWon Library for 05/2 $350 
PILWAKL L>atrt Comprt'ssion Library OIL lot Windows $350 
rwjr $47-00 PISI4TE PRJjrE Professional $1 'JLi.OfJ 

Itcast- atitj $5 00 5&II per package* hi I he U 5 Canada. S[ 1,23 overseas. 

Wisconsin residents arid appropriate state sales las Ik county Writes Lis, 

Visa and .Mastercard accepted, no COD [>rdcrs- 
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Traffic Shaping 

Similar to traffic policing, traffic shaping 
is performed ai the user-network interface. 
Traffic is manipulated so that flow rates 
obey the contract using a mechanism such 
as the dual-leaky-buckets algorithm. De¬ 
vices that implement traffic shaping are 
typically ATM network adapters in PCs 
or workstations, hubs, bridges, routers, 
and DSUs (digital service units). 

Congestion Control 

Congestion can occur in any network, 
whether it uses shared media or ATM, when¬ 
ever an application sends more data than 
the network can transmit with the available 
bandwidth. Also, as more applications send 
data over Lhe same network, the bandwidth 
available lo any one application changes 
over lime. 

Most networks fail to tell applications 
how much bandwidth is available at any 
given instant. As a result* applications have 
no basis on which to control the amount of 
data they send* When applications send 
more data than the network can handle, 
the network buffers fill up and can over¬ 
flow* The application must then retrans¬ 
mit the data, which adds more traffic and 
further congests the network. 

An ATM network performs congestion 
control so that ABR traffic can efficiently 
use lhe bandwidth that has not been guar¬ 
anteed to CBR and VBR traffic. Effective 
congestion control reduces the need lo re¬ 
transmit data due to congestion. 

While lhe problem of congestion control 
is si ill under discussion in the ATM Forum, 
it is expected that the final solution will use 
a variety of techniques, including end-to- 
end, lirtk-by-link, rate-based, and credit- 
based traffic-flow control. 

Etui-to-End vs. Link-by-LinL A network 
can control congestion over an entire con¬ 
nection paih or by sublinks. With end-to- 
end control, Lhe network measures the min- 
imum available bandwidth along the 
connection and communicates the amount 
of bandwidth to lhe application, which 
then transmits at the appropriate rate. Each 
link in the network simply forwards lhe 
data as fast as it receives it. 

Under the link-lo-link technique, each 
link along the network connection con¬ 
trols its traffic flow independently. Each 
link buffers data as needed to adjust the 
incoming speed to the outgoing speed, 

Rale-Based vs. Credit-Based, The rate- 
ha*sed traffic-flow technique constantly tel Is 
the application what transmission rate (the 
currently allowed rate) ihe sending device 
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Introducing 



Reflection does it right. 


Announcing the Reflection 
Network Series* 1 for Windows 
—the first TCP/IP for Windows 
developed specifically for corpo- 
race networks, designed for per- 
formance, reliability, and ease 
of use. 

• Powerful network manage 
ment— Extensive diagnostic 
and monitoring tools, includ¬ 
ing SNMP M1B II 


• True open connectivity—100% 
Windows Sockets compatibility, 
drag-and-drop FTP, LPR/LPD, 
NS/VT, and LAT 

* Optimal performance and 
reliability— A cooperative VxD/DLL 
design delivers superb performance 
while it protects vital data. 

Try the new Reflection Network 
Series for yourself. It’s done by 
Reflection*, so you know it’s right. 


Call your authorized Reflection distributor: 

Australia—Megatec 103) 874 3633 Austria—SIS 
(01) 376316119 Benelux—C&SCbv (040) 434957, BMC 
(070) 360 6860 Czech Republic—fNSEKO CS (067) 607 311 
Denmark—Tempest 44 94 89 02 Finland—TTProfessional 
Solution Oy (90) 502 7612 France—ADE (Toulouse) 

(16) 61 73 32 49 Gennany-GFKT (040) 23 73 01 0 
Hong Kong-GT.L 753 8283 Ireland—Entropy (01) 294 0199 
Israel—Lihad/Eirui Systems Ltd- (03) 557 3636 Italy— 
Siusistemi (030) 2421074 Japan—Cybernet (03) 59 78 5410 
Malaysia—SCS Computer Systems (03) 756 5800 Mexico— 
lnfbsistcmas Financiers (5) 813 1325 New Zealand— 
Interconnect (09) 358 0758 Norway—Nocom 67581450 
Poland—Sofikom (22) 40 4631 Portugal—Si [icon 
(01)8151234 Singapore—SCS 441 2688 Slovak Republic— 
INSEKO (089) 64 88 08 South Africa—LAN Design 
(011) 444 1050 Spain—Scorpion Systems (3) 485 40 44 
Sweden—Nocom AB(018) 65550C Switzerland—Co in meant 
(01) 730 24 31 United Kingdom-Wick Hill EMX Ltd 
(0483) 772280 Veocmela—bob Sisrnma* (2) 959 2411 

^Reflection 

Making PC Connections Count 


Walker Richer fit Quinn, Inc. / 1500 Dexter Avenue North, Seattle. Washington 98109 / 206-217,7100 / FAX: 206,217-0293 / Buttcrihot 47. 2513 AH Den Haag, The Netherlands/ +31 >70375,11,00 / FAX; +31.70356.12.44 
Reflection and Reflection Network Series are registered Trademarks of Walker Richer & Quinn, Inc. AH other trademarks ate the property of their respective holders. 
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State of the Art 


f 



fill ill 


Data Compression 
Library® Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across platforms! 

The PKWARE Data Compression Library products oiler an all purpose data 
compression algorithm which compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application defined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by (he compression routine is completely generic and not related to the 
PKZIP® file format. 

Versions available for DOS, OS/2, Windows, and soon for Win32. 



• Compatible with 
IBM ( set/2 & 
Borland C++ for 
OS/2, 


► Routines provided as an object file 
Sl library file. 


• Requires 36k of memory to 
compress Sl 12.5k of memory to 
extract. QS/2 Version $350 



h Compatible with 
Microsoft Win¬ 
dows 3.x appli¬ 
cations. 


* Fully reentrant. 


• Ifie DLL requires 36k of memory 
to compress Sl 12.5k of memory 
to extract, Windows Version $350 



Supports both 
Intel Sl Alpha 
object modules. 


• Compatible with Microsoft 
Visual C 32-bit & Borland C++. 



• Compatible with 
popular 16-bit 
language com¬ 
pilers. 


• Can be used in any memory model. 


• Requires 36k of memory to 
c i) nipress Sl 12.5k o f mem o ry t o 

extract. Win32 Version $375 


* Requires 35k of memory to com¬ 
press Sc 12.5k of memory to extract. 

DOS Version $275 



The Data Compression Experts* 


9025 N. Deerwood Drive 

Brown Deer, W) 53223-2437 

Phone: (414)354-8699 Fax: (414)354-8559 


Please add $5.00 Shipping & ! Jandlmg 
per package in I he (J.S- & Canada: 
$11.25 overseas. Wisconsin residents 
please add 5% state sales lax & 
applicable county sales tax. No COD. 



Copyright 1904. PKWARE, Irtc. PKWARE, ihs PKWARE logo, PKZIP, ahtt Ifre PKWARE Data Compression Librai* art registers/! tredsmaikS Of 
PKWARE, Inc. Microsoft is a registered trademark and Windows-, Win32, and the Windows logo are tradamarks at Mwrosotl CorpafSiren. OS/2 Bind 
Hie OS/2 logo are registered trademarks of Intamationaf Btistnasa Machines Corporation Tradernarisa of other Dompamaa mentioned here appear 
far idanifticalion purposes onty and are the property of their respective companies. 


BY12S4 


should use. For example, the network can tell 
an application that it can send 1000 cells per 
second. If the network becomes congested, 
it reduces this rate and notifies the applica¬ 
tion; when the network is no longer con¬ 
gested, the rate is increased. 

The credit-based technique is slightly 
different. Here, the network indicates to 
the sending device the amount of buffer 
space (credits) available in the network. 
For example, the application may be al¬ 
lowed to transmit 100 cells, after which it 
must wait. The network periodically re¬ 
plenishes the application's credits. If the 
network becomes congested, the applica¬ 
tion gets fewer credits and they’re replen¬ 
ished less often. This forces the application 
to slow the sending of data. When the con¬ 
gestion clears, the number of credits is in¬ 
creased and replenished fast enough that 
the application can transmit at full speed. 

Integrated Congestion Control The in¬ 
tegrated proposal currently under consid¬ 
eration by the ATM Forum provides for an 
end-to-end, rate-based scheme as the de¬ 
fault method, with the I ink-by-link scheme 
as an option where more precise control is 
needed. Because most existing ATM equip¬ 
ment already offers the default method, users 
should soon have a standards-based ABR 
congestion-control scheme. 

If the network requires a more precise 
congestion management scheme, the link- 
by-link option can be used to control ABR 
traffic. When a connection is made from an 
end-to-end device, the link-by-link device 
would simply perform the end-to-end flow 
control when talking to that device. This 
would preserve existing equipment, while 
providing for future growth. 

Time to Switch? 

No matter how carefully you plan a shared- 
medium LAN—whether Token Ring, 
FDD! (Fiber Distributed Data Interface), or 
Ethernet—the day will come when your 
network outgrows the capabilities of the 
technology on which it is based. ATM ex¬ 
pands the network's ability to support a 
variety of applications that will help net¬ 
work administrators. Using ATM tech¬ 
nology as a foundation ensures a widely 
accepted interface to the WAN and high- 
performance LAN, with traffic manage¬ 
ment designed to ensure that users get the 
quality of service they require. ■ 


Murk Juliana is vice president of marketing at 
Fore Systems, Inc,, a supplier of ATM switches 
located in Warrendale, Pennsylvania. He can be 
reached on the Internet or BIX at editors@hix.com. 
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Gotta reach people all over town? 

Done. 


SONY 


Even in a dty of 8 million, you can reach just about anyone, anywhere, no problem. It's called the 
Sony Magic Link™ communicator, and it makes messaging intuitive, intelligent and easy to use. From scheduling 
a meeting for you to picking the best way—AT&T PersonaLink”Services, fax, e-mail, pager—to invite them. 

It changes the way you communicate. To find out how, simply call 1-80O55-MAGIC, see the Magic Link kiosk at 


participating Sony dealers, or visit the Sony Magic Link Information Center on America Online? 



(&****, 


I would like to meet with you 
on Monday, December 5, hi my 
office to discus the Marketing 
Plan. Can you make it? Press 
r yas J or 'ho' to let me knew 

Sincerely, 


hr Kelly Tobin 
fr«n. Frank Shuford 
iW Meeting 


l« Sieve Fisher 
lien Frank Shulord 
*t»«L meeting Mon. 12/5 


Iley, I know you’re (led upon 
thei project, but you gotta tome 
up for sir scffiLattmel Like 
meybe for the hockey gjuneet 
Ihetjenlury—tflrvta^it, SjpfiL 
two tn center fee, on the glass? 
Get beck to me. okay? 


V Pair** Vggi 
lm Frank Shulord 

iW TlfflA-DUl 













































OEW for C++ 

The Next Generation 


A real CASE tool provides a true integration of your model, 
design, implementation and documentation. OEW delivers 
complete integration regardless of the size of your project 
or number of users. 


class libraries easily with the click of a mouse. Object- 
Engineering is a breeze with OEW because it supports the 
whole and iterative engineering cycle, "forward and 
reverse". 


OEW, "the Object Engineering Workbench", is a road 
tested working solution providing Object-Oriented 
Analysis, Design, Implementation and Documentation for 
C++ based applications. Utilizing a technically advanced 
approach, there is no longer a gap between model and 
code, they are simply two separate windowed views. 

Automated Code Generation and full Reverse Engineering 
are key functional components of the OEW development 
environment. OEW completely supports the certified AT & T 
C++ 3.0 standard. Import and export your entire program 
including header and source files or those from commercial 


OEW is controlled by a powerful and intuitive user inter¬ 
face for several Windows environments, a case sensitive 
on-line help system, a complete set of manuals including a 
getting started book and the "OEW meets Stroustrup's 
C++" training guide for professional C programmers. 

If you are building software using the C++ Programming 
Language, reap the benefits enjoyed by OEW users 
around the world. 

Call now your local distributor for more 
information. 


OEW International 

Australia ■ Object Software Engineering ® +61 52 377066 Fax +61 52 377054 
BeNeLux - Protools Software © +31 20 645 5023 Fax +31 20 640 3341 


Finland • Micromax Systems Ky Fax +35 8 4558330 

Germany • Kessler Software © +49 551 507620 Fax +49 551 5076222 

GUS - Rodnik Software © +7 95 1132688 Fax +7 95 3169754 

Sweden - Fox Data © +46 8 6268100 Fax +46 8 6269808 

Switzerland - Proart Informal © +41 31 9712373 Fax +41 31 9712307 

UK - Silicon River © +44 81 317/77/ Fax +44 81 3167778 

USA, Canodo - Terasoft © +1 508 6348400 Fax +1 508 6348236 
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Innovative Software GmbH 
ElbestraBe 15 

60329 Frankfurt am Main ■ Germany 
Phone +49 69 236929 Fax +49 69 23 69 30 
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Up and away on the Information-Highway! 


Mobile Assistant I™ means wireless communication, navigation and computer 
power in a small unit. Just six keys on the keyboard connect you to all the data 
networks you need all over the world. You can concentrate on your business: 
Prepare for your next customer call, process the last order or use programming 
at a remote computer site. The system takes you there - wherever you want to 
go or whatever you want to do - interactive, on a large size screen. As an 
option you can tune into a radio station or listen to your favorite CD. 

Mobile Assistant I™ - a multifunctional device for mobile communications, 
traffic and information management. It brings together all the latest technology 
such as radio modems*, satellite navigation and computer power to give you 
the best service you can expect. 


Mobile Assistant I™ is intended for professionals in areas such as: 

Freight Carriers • Field Service Organizations • Field Sales Organizations 
• Rental Car Agencies • Police- and Fire-Departments • Emergency Road 
Service • Hazardous Materials and Security Transports • Public Transportation 
Systems. 

Now you probably want to find out more about this. Just give us a call! 

jWSOLLD 

ASOtQ, o m pute r 


« MODACOM/ARDIS-MOBITEX/RAM Support 


...the open fydet h< totutm pioneer! 



Germany Headquarter: Bruckmannring 32 • D-85764 OberschleiRheim • Tel: + 49-89-31 57 19-0 • Fax: + 49-89-3 15 91 46 
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T he squadron of 64-bit 

graphics accelerators from 
AH-the GRAPHICS 
PRO TURBO, W1NTURBO and 
GRAPHICS XPRESSION - has landed. 
Affordably priced from only $179, they’re attacking 
computers with rocket-like performance, laser 
sharp graphics and galactic true colors. 

Hi-res, True Color Galaxies 

Resistance is futile. High resolutions of up to 

1280x1024 and 16.7 
million true colors 
will overwhelm you. 
These advanced 
accelerators propel 
applications faster in 
true color than other 
FlcxDcsk+ cards using just 256 

For enhanced operation and colors. And the 
complete control of superior performance, 

Windows options up to 42 million 

Winmarks*, will conquer even die most complex 
applications. Plus, the flicker-free display - at up 
to 100Hz - reduces eye-strain over prolonged 
periods of attack. 

Propelling Windows 

Armed with an arsenal of utilities to enhance 
Windows, the mach64 graphics accelerators breeze 
dirough Windows applications quickly and effort¬ 
lessly. The unique WinSwitch feature allows color 
and resolution to be 
changed - without 
restarting Windows: 

A stellar range of soft¬ 
ware drivers enable 
popular operating 
systems to be explored 
WinSwitch ~ 0 S/2, UN IX, 

Change resolution and color Windows NT, CAD, 

without exiting Windows DOS and others. 




OTHER FEATURES 


1 Built-in motion video acceleration WINBENCH 4.0 -16.7 million colors 


at no additional cost 
■ Fast DOS and VGA performance 
• Supports OS/2, Windows, and 

ATI GRAPHICS XPRESSION 14.7 

HiuiriOFid Sp ii i’ll sfii rtt4 


Windows NT at any resolution, any 

ATI WIN TURBO 

_ 

25,Cfe 

color depth 

ATI GRAPHICS PRO TURBO 

31,' 

■ Up to 1280x1024 in 256 colors or 

Miilrun Mfi A Ulliniti Pin* 


800x600 in 16,7 million colors with 

« i 11 



2MB versions 

» Easy installation and configuration 

► Energy efficient Green PC 
support 

► 5 year warranty 

► ISA, PCI and 
VESA Local Bus 
versions 


WINBENCH 4.0 - 256 colors 


ATI GRAPHICS XPRESSION 

Oiarmiiid Sp-PirrintiirM 

ATI WIN TURBO 

ATI GRAPHICS PRO TURBO 

Malrux MBA Ultima PlifM 


Outperforms other accelerators in Windows. 


GRAPHICS PRO TURBO 


* For professional true color 
graphics 

■ 2IVIB (upgradeable) or 4MB 
VRAM memory 

* Up to 1200x1024 resolution in 
16,7 million colors 

* Color calibration software 


WINTURBO 


* Value priced VRAM accelerator 
Similar to GRAPHICS PRO 
TURBO! 

► 2MB VRAM memory 
■ VRAM offers better performance 
at higher refresh and color 
depths 


GRAPHICS XPRESSION 


1 Performance equal to VRAM 
accelerators at 256 colors 
1MB (upgradeable! to 2MB 
DRAM memory 
Up tq 75Hz flic Ice r-froe display 


Beam up an AH 64-bil graphics accelerator today. 
There's one to meet every application, budget and 
bus type. They're light years ahead of other 
accelerators. 

Copyright© ATI Technologies Inc., 1394. ATI, mach64, WinSwitch. 
FlexDesk*, GRAPHICS PRO TURBO, GRAPHICS XPRESSION anti 
WINTURBO ere trademarks and/or registered trademarks Of ATI 
Technologies Inc. All other company and/or product names are trade¬ 
marks and/or registered trademarks of their respective manufacturers. 
Features, perform a nc a and specifications may vary by operating system 
and board model end are subject to changa without notice. 

* WinBench 4.0 and PC Bench B.0 performance tests done on a Pentium 
90MHz, 16MB RAM, 256K cache, 420 MB HD, using 2MB and 4MB PCI 
graphics cards, WinBench 4.0 at 1024x76^/256 colors j large fonts! and 
SGDxBQD in 1&.7M colors [small fonts) at 70Hz refresh rate, 

•^Suggested US retail price, dealers may sell for less. 


* Up to 100Hz refresh rate 


$443-2MB SS9MMB** 


$ 369 - 2 MB** 


$173-1 MB $249 2MB** 




Juty 25th 1954 


ATI TECHNOLOGIES INC. 

33 Commerce Valley Drive East 
Thornhill Ontario Canada L3T7N6 
Telephone: 005! B82-250G 

Facsimile: (905! 882-2620 

CompuServe: GO ATITECH 
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Reviews 


Hardware 


Low-Cost Color Lasers 


Three color laser printers make foot color printing almost affordable 



The new breed of color laser printers, from left to 


TOM THOMPSON 

A t first, laser printers dealt with 
matters simply in black and 
white. Color laser printers ar¬ 
rived but commanded prices of $50,000 
or more, unaffordable to all but those who 
made their business working with color. 
QMS changed this situation dramatically 
last year by introducing the ColorScript 
Laser 1000 (see “QMS Strikes with Color 
Laser Printer,” July 1993 BYTE). Using a 
new, 300-dots-per-inch Hitachi print en¬ 
gine to lay down colored toners on plain 
paper, and costing just $12,499, the Color- 
Script Laser 1000 started the affordable 
desktop color laser-printer business. 

Not resting on its laurels, QMS intro¬ 
duced this June its second-generation 600- 
dpi color laser printer, the QMS Magicol- 
or Laser Printer, with a price starting at 
$9999. With sufficient memory, it can gen¬ 
erate 600- by 600-dpi output. QMS re¬ 
duced the ColorScript Laser l(XX) price to 
$7999. However, two other vendors also 
launched color laser printers with prices 
starting under $10,000. Also in June, Xe¬ 
rox introduced its 4900 Color Laser Print¬ 
er, starting at $8495. Its controller modu¬ 
lates the imaging laser, so that the output 
can be 300, 600, or 1200 dpi along the 
horizontal axis (and 300 dpi vertically). 
And in September, Hewlett-Packard an¬ 
nounced its HP Color LaserJet printer. Its 
output is only 300 dpi, but pricing starts at 
$7295, and the HP entry features a sim¬ 
plified print engine that improves color 
print quality. 

Thus, the opening shots in the war for 
the nascent desktop color laser-printer mar¬ 
ket have been fired. These printers offer 
quality and per-page costs competitive 
with the best ink-jet printers but with laser- 
printer speed and networking capabilities. 
The battle will heat up as other vendors, 
such as Tektronix (see the text box ‘Tek¬ 
tronix Threatens a Show Stealer”), enter 
the fray and trade blows on features and 
price. For this review, I evaluate the new 
printers from the current combatants in 
this market: HP, QMS, and Xerox. 

Color Laser Basics 

As a group, color laser printers are big and 
heavy. Initial setup is more complex than 


that of a typical laser printer, 
because there are now four 
colors of toner (cyan, ma¬ 
genta, yellow, and black) 
rather than one. 

For the QMS and Xerox 
printers, you have to add four 
toner cartridges plus four de- 
veloper modules, a waste 
box, and a small oil bottle. 

The HP printer combines the 
color developers into one 
unit, minimizing the number 
of items that you install to two 
(the black toner has a sepa¬ 
rate developer unit). How¬ 
ever, you must still add toner 
power to four hoppers inside 
the printer. 

The QMS Magicolor and 
the Xerox 4900 use versions 
of the same Hitachi print en¬ 
gine, although each com¬ 
pany had the engine designed to its own 
specifications. This engine uses a rotating 
OPC (organic photoconductor) belt to re¬ 
ceive a page image and transfer it to the 
print drum one hue at a time. The amount 
of electrostatic charge on the belt, which is 
controlled by the laser beam, determines 
how much one of the four process colors 
adheres to the OPC belt on each rotation. 

After four belt rotations, the print drum 
holds the complete four-color image. This 
composite image is then transferred to a 
sheet of paper or transparency. It’s im¬ 
portant to note that the QMS Magicolor 
and its predecessor use the same Hitachi 
print engine. This allows QMS to offer a 
$2499 controller board swap that brings 
the ColorScript 1000 up to Magicolor 
capabilities. 

The Konica print engine used in the HP 
Color LaserJet forgoes the OPC belt and 
lays the toners down directly on the print 
drum. This improves color registration, 
because it eliminates a belt that can stretch 
or contract during the printing process. It 
also rids the printer of one more consum¬ 
able item, because the OPC belt wears out 
over time and must be replaced. However, 
the print drum still must rotate four times 
to assemble a complete page image, so the 
Konica engine operates at about the same 
speed as the Hitachi engine. 


right: the Xerox 4900, the QMS Magicolor, and the 
HP Color LaserJet. 

Considering the four-step printing pro¬ 
cess, you’ll find engine speed impressive 
for all three units. Speed ratings are given 
in pages per minute, rather than the min¬ 
utes per page you expect from other color- 
printing technologies. According to their 
respective vendors, the QMS Magicolor 
is rated at 2 ppm for color and 8 ppm for 
black and white, the Xerox 4900 is rated at 
3 ppm for color and 12 ppm for black and 
white, and the HP Color LaserJet is rated 
at 2 ppm for color and 10 ppm for black 
and white. 

QMS Magicolor Laser Printer 

The $8495 QMS list price nets you a print¬ 
er with a basic configuration of 12 MB of 
RAM and enough memory to produce 
black-and-white output at 600 dpi and col¬ 
or output at 300 dpi. By a sophisticated 
modulation of the laser beam that creates 
the image, QMS has coerced true 600-dpi 
resolution out of a 300-dpi mechanism. A 
$10,999 version with 28 MB of RAM 
can produce both color and black-and- 
white output at 600 dpi. You can expand 
RAM up to 64 MB using SIMMs. An In¬ 
tel 80960CF processor running at 
33 MHz handles the printer’s rasterizer 
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BYTE PostScript Color Wheel 



HP Color LaserJet QMS Magicolor Xerox 4900 


AH three printers produced handsome output with the BYTE PostScript colors heel Image {part of the Image shown here full size). Each output sample was 
generated at the printer's highest resolution: 300 dpi for the HP Color LaserJet, 600 dpi for the QMS Magi color, and 300 by 1200 dpi for the Xerox 4900. The 
HP printer showed little banding at 300 dpi, compared with the 600-dpi QMS unit, but had a more noticeable dithering pattern. The Xerox 4900 produced no 
detectable banding, due to the dithering pattern its Quad Dot Technology created. 


and operating system. 

The QMS Magicolor has one unique 
feature: the QMS Crown operating sys¬ 
tem, a multitasking operating system that 
scans ail ports for incoming data and iden¬ 
tifies the network protocol and PDL (page- 
description language) for each print job. 
The operating system boots from an inter¬ 
nal 80-MB hard drive (upgradable to 120 
MB), and it can spool multiple jobs to this 
drive* This setup enables the QMS Crown 
operating system to manage and process 
several print jobs at once* mini mizing bot¬ 
tlenecks in receiving jobs from the net¬ 
work. Because the printer's intelligence 
is stored on the hard drive, it allows field 
upgrades of the operating system and the 
PDL emulations. 

The QMS Magicolor provides an RS- 
232 serial port and a parallel port that 
supports the IEEE 1284 bidirectional pro¬ 
tocol. A DB-25 SCSI port lets you con¬ 
nect up to six external hard drives that 
can cache frequently used typefaces or 
act as spool buffers. For networking, a 
mini-DIN-8 LocalTalk port is standard* 
but you can add an optional Ethernet in¬ 
terface card ($650) that supports a single 
Ethernet connection {$149)—either thin, 
thick, or IGBase-T* A Token Ring inter¬ 
face ($999) is also available* A daugh¬ 
terboard installed on the controller board 
determines the Ethernet protocols sup¬ 
ported. The review unit could handle Net¬ 
Ware, EtherTalk (AppleTalk), TCP/IP, 
and LAN Manager/LAN Server simul¬ 
taneously. 

The QMS Magicolor supports Post¬ 
Script level 2 plus HP's PCL5 (Printer 
Control Language) and GL/2. It uses its 
own PostScript clone interpreter and has 65 
resident PostScript typefaces. Two exter¬ 
nal cartridge slots let you add extra type¬ 
faces or another PDL. 


Xerox 4900 Color laser Printer 

The Xerox 4900 and the QMS Magicolor 
use the same print engine. The basic Xerox 
4900 has 12 MB of RAM, letting the print¬ 
er produce 300- by 1200-dpi output for 
black-and-white pages. Color output at 
300 by 1200 dpi requires 24 MB of RAM. 
Memory is expandable to 48 MB. The 
primer’s controller uses an AMD 29030 
RISC processor operating at 25 MHz. 

The controller can boost the engine's 
horizontal resolution to 1200 dpi through 
laser modulation* The printer uses a Xerox 
patented digital half¬ 
toning technology called 
Quad Dot. By using the 
1200-dpi resolution to 
split halftone cells into 
quadrants and selective¬ 
ly applying pixels to 
each quadrant during 
the halftoning process, 
the resulting patterns 
trick the eye into seeing 
more gray levels. This 
translates into more ap¬ 
parent colors on the 
page, while minimizing 
halftoning artifacts. 

The 4900 has a DB-9 
serial port, a Centron¬ 
ics parallel port, and a 
LocalTalk port. An op¬ 
tional Ethernet interface 
costs $649 and provides 
ihinnet and lOBase-T 
connectors* A Token 
Ring interface is also 
available for $849. The 
Ethernet interface sup¬ 
ports NetWare, Ether- 
Talk, and TCP/IP. The 
Xerox 4900 doesn't 
have a SCSI port. 


The printer provides Adobe's PostScript 
level 2 interpreter (version 2013* 115) and 
HP's PCL5 and GL/2* It has 55 resident 
fonts (35 PostScript, 13 Intellifonts, and 
seven bit-mapped). The controller auto¬ 
matically scans the I/O ports and senses 
the PDL of incoming print jobs. 

HP Color LaserJet Printer 

The basic HP Color LaserJet configuration 
has 8 MB of RAM. For PostScript work, 
you'll need a minimum of 12 MB of RAM. 
Memory is expandable to a maximum of 72 


Performance Results 


BYTE ^ 
PostScript 50.2 
test 46.6 


Group 1 



| - QMS Magicolor 
| = Xerox 4900 
= HP Color LaserJet 


Group 2 


Group3 


Group 4 


Start-up 
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All times are in seconds. All printers were tested at SOO-dpi resolution. 

The QMS Magicolor, with its 33-MHz processor, easily came in first on most 
tests. Oddly, the HP Color LaserJet, with a 20 MHz AMD 29030, generally 
bested the Xerox 4900, which uses the seme processor but clocked at 25 
MHz. The BYTE PostScript test measures general PostScript processing 
capability. The four Genoa Technology test suites test performance with actual 
application output: Group 1, spreadsheet; Group 2, CAD, desktop publishing, 
and drawing; Group 3, word processing and database; and Group 4, scanned 
images. Start-up time is how long it takes each printer to boot and warm up. 
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Why Back 


Up? 


Move forward 
with BEST for just $133! 


(jet your hands on the best power 
protection value on the market 
today — the new low cost, high 
quality Patriot* models from BEST. The 
new Patriot models surpass APC’s 
Back-UPS* in all the important 
categories. That’s because we designed 
the new Patriot series to provide 
highly reliable power protection, with 
the best price/performance in its class. 

If you’re using computers today, you 
know you need power protection. Here are some of the ways the new Patriot 
models outperform APCs Back-UPS* line: 


ranks first in reliability, overall 
quality, and technical support In 
fact, BEST won 12 of the 14 survey 
categories. And if you need power 
protection systems for more than 
small LANs or individual PCs, BEST 
has a full product line up to 18 KVA. 

You can buy the new Patriot 
models today. Don’t back up. Move 
forward with BEST, call 
800-356-5794 ext. 6989 
"We fully appreciate the personal commitment BEST bos made to its customers and 
resellers / Karen Dieffenthaller, Electrotec U.SA. Inc. 


COMPARE 

BEST 

Patriot* 

APC 

Back-UPS* 

250VA list price 

$133 

$139 

250VA full-load runtime 

8.5 min. 

5 min. 

250VA runtime after 2 blackouts* 

8 min. 

3 min. 10 sec. 

400VA list price 

$219 

$229 

450VA list price 

$279 

$279 

600VA list price 

$379 

$399 


• BESTs new Patriot 250VA model gives you up to 70 percent longer Tt’s wonderful to see a company and management who care and are really interested 

runtime. in the customer and reseller.” Rex Ennis, Blackstone Electric, Inc. 


• In multiple-blackout situations, the Patriot 250VA model’s runtime is 
more than 150 percent longer than the comparable Back-UPS* model. 

• The Patriot series is UL 1449 rated, which means it’s a high-quality surge 
suppressor. 

There are more reasons to choose BEST. For one thing, BEST was named 
the leading manufacturer of network UPS products for the second consecutive 
year in the 1994 VARBusiness magazine survey. This survey shows that BEST 



of B« Pawn Techno^, he. Your Quality Power Partner™ 

Back-UPS is a trademark of American 
Power Conversion Corporation (APC), 


* t “ i « miaauuj best Best Power Technology, Inc. 

P.O. Box 280 Necedah, Wl 54646 

Two-boor recharge between outages, fint blackout five minutes at Full lead 

(170 wins), two-hour recharge, second bbekout, then rwtiae measured. 800*356*5794 j CXt 6989 





j BUYERS 
CHOICE 
AWARDS 



994 WINNER 
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Reviews 


Low-Cost Color Lasers 


Tektronix Threatens a Show Stealer 


D uring this review, Tektronix showed me a pro¬ 
totype of its Phaser 540, a color laser printer 
with features and pricing that will compete direct¬ 
ly with the three printers I review here. The base 
configuration comes with 20 MB of RAM and a 
32-MHz RISC processor. It supports Adobe Post¬ 
Script level 2 and HP PCL5 (Printer Control Lan¬ 
guage). The unspecified print engine uses a direct- 
to-drum technology, as does the engine used by 
HP. Tektronix claims a rate of 3.5 pages per minute 
for 300-dots-per-inch color and 14 ppm for black- 
and-white pages. 

The Phaser 540 features imaging in both 300-dpi continuous-tone color and 600-dpi 
dithered color. Extra RAM raises continuous-tone color resolution to 600 dpi. Tektronix 
achieves continuous tone by modulating the intensity of the laser beam, not just its duration, 
which is the usual trick for boosting image resolution. You add toner by sliding four color- 
coded cartridges into the printer. 

Sample continuous-tone output at 300 dpi was remarkable (sec the figure above): 1 
strained my eyes to see just pixels, because the usual clumping of pixels in halftone patterns 
was absent. Tektronix expects the Phaser 540 price to be under $9000. Based on this price 
point and the quality of preliminary output from this printer, expect Tektronix’s Phaser 
540 to grab a chunk of the color laser desktop market when it ships sometime this month. 



Tektronix Phaser 540 


MB by adding extra RAM SIMMs. The HP 
Color LaserJet controller uses an AMD 
29030 RISC processor operating at 20 MHz. 
1 IP's Resolution Enhancement Technology 
smoothes the edges of black text and graph¬ 
ics but not with color images. 

A quick glance at the back of the HP Color 
LaserJet reveals one of HP’s cost compro¬ 
mises: A Centronics bidirectional parallel 
port is the only interface. Obtaining any 
other type requires the purchase of an HP 
JetDirect board for the printer’s MIO (Mod¬ 
ular I/O) slot. Several versions are avail¬ 
able—a LocalTalk and Ethernet version 
($429), an Ethernet-only version ($369), 
and a Token Ri ng version ($619). Two car¬ 
tridge slots let you add extra typefaces. 

The only native PDL supported in the 
HP Color LaserJet printer is HP’s PCL5. 
An Adobe PostScript level 2 interpreter 
(version 2013.114) is available as an option 
for $795. The interpreter is stored on a 
ROM SIMM that mounts in one of the 
RAM SIMM sockets. Because the Post¬ 
Script SIMM occupies a memory socket, 
you can expand printer RAM to only 56 
MB with PostScript. 

The HP Color LaserJet has 45 resident 
typefaces (35 Intellifont and 10 TrueType) 
plus another 35 PostScript typefaces when 
using the PostScript option. The printer also 
has a built-in TrueType rastcrizcr within the 
PCL5 and PostScript emulations. Like the 
other printers, the HP Color LaserJet’s con¬ 
troller scans the I/O ports and switches PDLs 
automatically (if PostScript is present). 

Blazing Colors 

I gave all three printers a workout on 
BYTE’s network and experienced no prob¬ 
lems. Each ran the BYTE PostScript test 
without a hitch, also. This test rates the 
speed of a printer’s PostScript interpreter 
(see the table “Performance Results”). 

To gauge performance with applica¬ 
tions, I used Genoa Technology’s Post¬ 
Script printer tests. Genoa creates tests to 
evaluate PDL emulation compatibility, 
and, in fact, QMS uses these suites to test 


the compatibility of its PostScript clone. 
Genoa generously loaned me a set of 
color ATSes (application test suites) for 
evaluation with these printers. The tests 
consist of captured PostScript output from 
a variety of real-world applications, such as 
Microsoft Excel, Adobe Illustrator and 
Photoshop, Lotus 1-2-3, QuarkXPress, Al¬ 
dus PageMaker, Frame's FramcMaker, 
and others. Because the test suites are cap¬ 
tured PostScript, you can download them 
directly to a test printer without incurring 
overhead from a graphical operating sys¬ 
tem or an imaging engine. 

The Genoa tests consisted of four groups, 
each representing a specific application cat¬ 
egory. Group 1 consisted of 13 pages of 
spreadsheet output composed of charts and 
graphs. Group 2 consisted of 26 pages of 
CAD, desktop publishing, and drawing-ap¬ 
plication output with a mixture of bit maps. 


text, graphics, and shaded surfaces. Group 
3 consisted of 14 pages of word processing 
and database output composed mostly of 
text, with a smattering of graphics. Group 4 
consisted of two pages of scanned images. 
Although the QMS and Xerox printers sup¬ 
port higher resolution modes, I set both to 
operate at 300 dpi to make valid compar¬ 
isons with the 300-dpi HP printer. 

The printers’ output speed averaged 
around I ppm, which is not bad, consid¬ 
ering that the tests closely resembled real- 
world output and made heavy use of color. 
However, for scanned images, the output 
performance plummeted to about 4 min¬ 
utes per page, due to the mass of data that 
has to be processed in a scanned image. 

The QMS, with its 33-MHz processor, 
usually came in first. Oddly, the HP, with a 
20-MHz AMD 29030, generally bested the 
Xerox 4900, which uses the same processor 


About the Products 


HP Color LaserJet. $8832 

(as reviewed, with 12 MB of RAM. PostScript, 
and Ethemet/LocalTalk capabilities) 

Hewlett-Packard Co. 

Direct Marketing Organization 

P.0. Box 58059 

MS 511L-SJ 

Santa Clara, CA 95051 

(800) 752-0900 

fax: (800) 333-1917 

Circle 1010 on Inquiry Card. 


QMS Magicolor Laser Printer. $11,798 

(as reviewed, with 28 MB of RAM and an 
Ethernet setup) 

QMS. Inc. 

1 Magnum Pass 
Mobile. AL 36618 
(800) 523-2696 
(205) 633-4300 
fax: (205) 633-4866 
Circle 1011 on Inquiry Card. 


Xerox 4900 Color Laser Printer.$10,093 

(as reviewed, with 24 MB of RAM and 
an Ethernet setup) 

Xerox Office Document Systems Div. 

80 Linden Oaks 
Rochester, NY 14625 
(800) 275-9376, ext. WT4900 
(716) 256-4446 
Circle 1012 on Inquiry Card. 
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Growing Your Software 
buemeee can be PUzzling... 


Piracy Protection 


Pte-Sales 

Evaluations 


Complex 

Licensing 

Schemes 


Version 

Updates 


Software 

Rental 


Watch the Pieces Come Together. 



Introducing 



DS1420 ID Button™: 

A 64-bit serial number provides 
the basis for security. 



DS1422 UniqueWare 
Button™: 

IK bit of memory separated into 
four, one-time-write pages. 



DS1425 Multi Button™: 

2K bits of nonvolatile RAM can 
protect multiple applications. 


DS1427 Time Button™: 

( J 4K bits of RAM, along with a 
%JSL 7 tamper-proof real time clock. 


the ON Sutton™ for Your Software 


Now you can protect your software by controlling the 
right to use. Buttons are microchips packaged in 
coin-shaped, stainless steel cans that contain critical 
information to make your software run. Look what 
Buttons can do for you: 

♦ Enable execution control even after you have 
distributed your software to customers 

♦ Coordinate a variety of license types, including 
metered licenses 

♦ Maintain the same security scheme across all 
platforms 

♦ Eliminate the need for demonstration versions of 
your software 

♦ Operate seamlessly with most license server 
software products 

Buttons tie together the 
pieces of your business puzzle. 

DALLAS 

SEMICONDUCTOR 



Buttons 
work with. 


DOS 
Windows 
Windows NT 
OS/2 ♦ SCO UNIX 
QNX ♦ VMS ♦ AIX 
Sun 0/S ♦ Solaris 
UnixWare ♦ Vines 
AT&T SVR4 
NetWare 


Ask i 
about 
Button-ready 
PC's. 


HPUX 


4401 South Beltwood Parkway ♦ Dallas, Texas 75244-3292 ♦ Tel: 214-450-0448 ♦ Fax: 214-450-3869 
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but clocked at 25 MHz. As expected, the 
HP and Xerox printers, which use genuine 
Adobe PostScript, had no difficulty printing 
the Genoa application test files. Neither did 
the QMS Magicolor. It speaks well of the 
QMS PostScript clone that it printed the 
complex and varied images in the Genoa 
tests without a hitch. 

All three printers produced handsome 
output. There were imperfections, however. 
The color wheel generated by the BYTE 
PostScript test (see the figure fc ‘BYTE Post¬ 
Script Color Wheel”) showed noticeable 
banding on the QMS Magicolor, even at 
6(X) dpi, and slight banding on the HP Color 
LaserJet at 3(X) dpi. The dithering patterns 
on the QMS output, however, were much 
less obvious. No banding was detectable on 
the color wheel produced by the Xerox 4900, 
due to the dithering pattern its Quad Dot 
Technology created. On the QMS and Xe¬ 
rox printers, transitions from colored re¬ 
gions to black regions showed darker col¬ 
ored bands, an artifact of the Hitachi engine. 
Be aware that the BYTE PostScript test de¬ 
liberately stresses a print engine’s color 
gamut with wide color variations and color 
extremes, so you won’t normally sec these 
transition bands. 

The QMS Magicolor and Xerox 4900 
showed their best on this test when allowed 
to operate at the highest resolution. At 300 
dpi, the HP Color LaserJet showed clean, 
crisp images, due to its direct-to-drum Kon- 
ica print engine. However, when it came to 
scanned images, the QMS Magicolor and 
Xerox 49(X), operating at higher resolutions, 
prevailed. When I set Photoshop to do no 


halftoning and to use the printer’s default 
halftoning screens instead, I obtained gor¬ 
geous image output on these two printers. 

Cost Conscious 

Although color graphics output isn’t as 
striking as that of comparably priced dye- 
sublimation printers, price per page is an 
order of magnitude lower. All three print¬ 
ers feature smart use of consumables: The 
less color you use in a document, the low¬ 
er the cost per page. Comparisons of the 
cost per page for these printers are difficult, 
because the vendors tally up the costs of 
consumables differently. Estimates range 
from about 11 cents per page to 26 cents 
per page for a document with 15 percent 
color coverage (equivalent to a company 
cover letter embellished with a pie chart), 
and from about 48 cents per page to $1.37 
per page for 100 percent page coverage. 

The cost is more than that for black- 
and-white output, but its not so steep that 
you can't mass-print attractive color 
brochures and snazzy reports for special 
jobs. In fact, the cost of black-and-white 
output for these printers is close enough 
to conventional laser printing (estimates 
are from 2.5 cents per page to just over 4 
cents per page) that the vendors claim they 
can stand in for black-and-white laser 
printers. This isn’t exactly true, with the 
cost per page for black-and-white print¬ 
ing on most lasers at around 2 cents, but 
you won’t break your department’s budget 
if you accidentally print a report on one. 

The printer you should gel depends on 
the work you do. The HP Color LaserJet 


sports the lowest price, but be aware that 
this was achieved by shaving certain fea¬ 
tures from the printer. If you agree with HP 
on these design decisions, this is the printer 
for you. If your work consists of text mixed 
with graphics, and you don’t need Post¬ 
Script, the HP fits the bill admirably. How¬ 
ever, if you’re using page-layout applica¬ 
tions that speak only PostScript, you'll have 
to add the PostScript option to the HP or 
look at one of the other printers. 

Recall that the basic QMS Magicolor and 
Xerox 4900 provide minimalist network 
support through 230.4-Kbps LocalTalk. 
Nevertheless, adding similar features to the 
HP Color LaserJet still makes it the lowest- 
priced printer by the time you tally up the 
memory and network options the other print¬ 
ers require. However, if your work has lots 
of scanned images (perhaps real estate 
brochures), the superior image-handling ca¬ 
pabilities of the QMS Magicolor and the 
Xerox 4900 are well worth considering. If 
your work requires resolutions higher than 
300 dpi, the QMS Magicolor and the Xe¬ 
rox 4900 are the only game in town. Any 
company doing heavy-duty color production 
with lots of jobs and different typefaces 
should consider the QMS Magicolor be¬ 
cause of its SCSI hard drive option and the 
QMS Crown operating system. ■ 


Tom Thompson iso BYTE senior technical editor 
at large with a B.S.E.E. degree from Memphis 
State University. He is an Associate Apple Devel¬ 
oper and author of Power Macintosh Program¬ 
ming Starter Kit (Hayden Books. 1994). You can 
contact him on AppleLink as T.THOMPSON or 
on the Internet or BIX at tom_thompson@hix.com. 


ROMDISK 


For PCMCIA Products circle 84, 

OTHER Products circle 85 on Inquiry card. 


SOLID STATE Disk Emulators and PCMCIA Products 


Board Level Disk Emulators 

• Replace mechanical drives in embedded systems 
•High performance and low cost models available 
•Flash, EPROM and battery-backed SRAM 

technologies. Capacities from 180K to 16MB 

• Dual drive and hard drive emulation support 
•8 and 16 Bit ISA bus support 

PCMCIA Carddrives & Adapters 

•Use PCMCIA cards in your desktop or 
embedded PC system 
•Internal model fits in 31 / 2 " drive bay 

• Dual socket & external models available 
•Support for all types of memory, 

I/O cards and Type III hard drives 

• DOS & Windows compatible drivers included 



PC Card Shark II ,M 
PCMCIA Carddrive 


High Capacity DRAM Drive 

•Expandable 16 to512MB. 5 V 4 ” or 
desktop models. Fast SCSI-2, SIMM 
module based, .1msec access with 
built-in battery back-up and ECC. 
Flash IDE Drives with capaci¬ 
ties from 2.5 to 40MB 
Features; Autoboot capability, all 
models. Support for all popular op¬ 
erating sytems. Solid state reliability. 
Applications: Embedded 
Systems, Diskless PCs, LANs, 

POS, Medical, CAD/CAM, 

Graphics, High Performance PCs 
and Servers. 


CURTIS, INC. Industry Leader in Disk Emulation Products 

418 W. County Rd. D>St. Paul, MN 55112 • 612/631-9512 • FAX 6I2/631-9S08 
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EleiiSoutli’s communicative Simon is a milestone 
in the evolution of the PDA 


CHRIS O'MALLEY 


K JTk M Ken computer 
makers say, 

W W “PDA” (per¬ 
sonal digital assistant), they're 
referring to a small, pen-oper¬ 
ated computer that might be 
able to wirelessly send or re¬ 
ceive data, but not voice calls. 

But telephone companies, un¬ 
derstandably, are apt to take 
a different view, which is why 
Simon says, “Talk-” 

Simon is BellSouth Cellu¬ 
lar's intriguing new so-called 
personal communicator. De¬ 
veloped largely by IBM, Si¬ 
mon is essentially a cellular 
phone with Lhe electronic in¬ 
nards and LCD face of a PDA. As such, 
Simon can not only serve as your portable 
phone, but it can also ply the cellular air¬ 
waves with data. Simon can send and re¬ 
ceive E-mail, faxes, and pages. And while 
each of these avenues has its limits, Simon 
is easily the most communicative PDA to 
appear thus far. 

Simon may also be one of the mosi ex¬ 
pen si ve PD As to appear thus far—or one of 
the least costly, depending on your point of 
view. Simon lists for $899 with cellular- 
service activation from authorized dealers 
(in a BellSouth Cellular market) or $1099 
without service direct from BellSouth. In 
an age when cellular phones are sometimes 
given away to lure customers, and they rarely 
sell for more than $500 in any ease, that's 
a lot to pay for a phone. But Simon is more 
than a phone, and rigging a PDA (or any 
portable PC) with two-way wireless data 
features costs a lot more—and still doesn't 
give you voice capability. 

Vintage Hardware 

At first glance, Simon appears to be a throw¬ 
back rather than a trendsetter. Its brick-like 
shape (8 by 2A by VA inches) and heft {18 
ounces with battery ) give it the look and feel 
of a vintage cellular phone from the 1980s. 
Bui ins Lead of a dial pad, Simon has a nar¬ 
row, backlit LCD screen—the only visual 
clue thal it may be something other than a 
cellular phone (see the photo). 
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Simon looks like a large cellular phone except for its replacement of the dialing keypad 
with an LCD look-alike {right inset). Through the touchscreen, you operate the phone 
functions and a group of small PDA applications, such as the E-mail program shown 
[a small-screen version of Lotus cc:Mail). 


But this is merely a clue at first, since the 
opening screen depicts a dial pad. a signal- 
strength gauge, and familiar cellular “but¬ 
tons,” such as Send and Quick Dial. Once 
you begin to peruse its menus and peer into 
its cavities, it finally becomes apparent that 
this is as much a PDA-like organizer and 
data communicator as it is a phone. This 
mild deception may be Simon's most strik¬ 
ing quality: It looks and feds like a product 
you already know how to use, rather than a 
new religion you must immerse yourself in. 

There is familiarity in Simon's compo¬ 
nents, too. Inside, Simon is basically a minia¬ 
turized DOS computer joined with a mo¬ 
dem and a cellular transmitter/receiver. The 
CPU is a 16-bit x86-compatibLc processor 
running at 16 MHz, a single-chip design 
manufactured by Vadem. Simon runs a ver¬ 
sion of DOS called ROM-DOS, from Data- 
light, and has 32 KB of ROM dedicated to 
the system’s BIOS. There’s 2 MB of flash 
memory that stores Simon's built-in appli¬ 
cations (from 1 MB. using Stacker com¬ 
pression), and another J MB of pseudo- 
static RAM for running the programs and 
storing user data. Roughly 640 KB of this 


memory is actually available 
for your use. 

Many of the unit's hard¬ 
ware features are less than 
exotic, too. There’s a 2400- 
bps Hayes-compatible mo¬ 
dem inside tiiat uses the MNP 5 protocol to 
help stream data through the often-turbu- 
lent cellular airwaves. Simon also has 9600- 
bps sc nd-and-receive fax functions. At 4 l A 
inches tall by a mere 1.4 inches wide, its 
backlit monochrome LCD is small: it has 
an all-points-addressable touch overlay that 
you can electronically write on with either 
the included stylus or your finger. The dis¬ 
play is otherwise unremarkable, although 
the very fact that if s backlit makes it stand 
out among PDAs and palmtops. Even Si¬ 
mon’s expansion porl is in the form of the 
now-commonplace Type ! I PCMCIA slot. 

IBM didn't reinvent the cellular w r heel, 
eidier: Simon’s cel lu far functions come via 
the same Mitsubishi RF transceiver that’s 
used in several hand-held phones. As with 
all portable cellular phones, transmitting 
power is limited to 0,6 W. Externally, the 
unit has a retractable antenna on top, and 
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a 33-pin connector at the bottom for an 
RJ-1 l land-line adapter or a (as yet un¬ 
announced) serial cable for linking Simon 
to a PC. 

Simon uses a rechargeable nickel-cad¬ 
mium battery pack that slides onto the back 
of the unit. The included slim battery pack 
provides about I hour of talk time (for con¬ 
versation or data transmission) and 8 to 12 
hours of standby time (i.e., the amount of 
time you can leave the phone on so it can 
receive calls). 

A thicker, high-capacity pack can deliver 
roughly double these figures. But battery 
life varies, depending on how much you 
are using Simon to do other things, such as 
entering names and appointments into its 
organizing utilities. A lithium coin battery 
inside the unit provides up to 2'A days of 
backup power for your data if the main bat¬ 
tery is drained or removed. 

Simon's Software 

Although Simon's hardware is largely a 
condensed compilation of proven perform¬ 
ers, its software is another story. The user in¬ 
terface and applications were designed from 
scratch by IBM to fit Simon’s narrow screen 
and make good use of its phone functions. 
Only one of its applications, cc:Mail, exists 
outside the Simon, (BellSouth says it in¬ 
tends to select third-party publishers to de¬ 
velop additional applications for Simon, but 
none had been announced by the lime this 
went to press.) 

The software is broken down into two 
main areas: phone (i.e., voice) functions, 
and what BellSouth calls “mobilc-olfice” 
functions. You access the phone functions 
through ihe simulated dial-pad screen and 
a handful of accompanying menus, such 
as a list of one-button Quick Dial numbers 
ora list of direct-dial buttons showing the last 
10 numbers you’ve called. If s as simple to 
use as any cellular phone, and a telephone 
icon at the bottom of the screen lets you gel 
to the dial pad quickly, regardless of which 
application you're in. 

Simon has a few features that you don’t 
find in every cellular phone. It simplifies 
calling while out of your home area (known 
as roaming) by reducing the necessary steps 
to just pressing a few preference buttons. It 
also supports multiple cellular phone num¬ 
bers, or NAMs (numerical assignment num¬ 
bers), and it can answer your calls auto¬ 
matically. 

But perhaps Simon’s biggest phone perk 
is that it can act like a pager. When a call 
comes in and goes unanswered, the caller 
can leave a phone number, which is recorded 
in Simon’s pager menu. Simon then beeps 


Selected Simon Features 


ADDRESS BOOK 

Auto-dialing 

Search 

APPOINTMENT CALENDAR 

Alarms 

Periodic meetings 
One- or three-month view 

CALCULATOR 

Standard 
Financial 
Metric conversion 
Programmer 

CELLULAR NUMERIC RACER 

Stores nine numbers 

CELLULAR PHONE 

Last 10 numbers 
Quick-dial list (t 6 numbers} 

Call timing 

Vox (voice-activated transmitter) 

DIAGNOSTICS 

E-MAIL 

Lotus cc:Mail Remote 
Gan limit to short messages 

FAX (9COQ-BPS GROUP 3> 

Viewing with zoom 
Busy retries 
Fax storage 

FILER 

System memory or PC Card storage (optional) 
Copy, rename, delete, back up, and restore 

HELP {SCREEN-SPECIFIC) 

NOTEPAD 

SKETCHPAD 

SYSTEM SETUP 

Password locking 
Power management settings 

TO-DO LIST 

WORLD CLOCK 

World-map view 
Alarm 

unci darkens the Phone Pager button, ft can 
store up to nine numbers, which you call 
back with a one-touch selection. 

The mobile-office functions consist 
largely of the usual PD A /organizer fare (see 
the box above): address book, appointment 
calendar, notepad, sketchpad, calculator, 
and to-do programs, plus utilities for set¬ 
ting system preferences and a password, 
managing data files, and changing the time 
and date. But because Simon has built-in 
communications gear, it adds fax and E- 
mail functions to the mix. The fax program 
allows you to use either the notepad or the 
sketchpad to create faxes, and you can view 
and annotate (as well as resend) the faxes 
you receive. The E-mail program is based 
on cc:Mail Remote and works with any 
cc:Mail host that supports remote users. 

All these programs share a clean design 
and are so easy to use that you ’ll rarely need 
to poke your nose inside Simon’s skinny 
user’s manual. They are also fairly well in¬ 
tegrated. You can call, fax, or send E-mail 
to someone from the address book, for 
example. You can also dial a number con¬ 


tained in an E-mail message and forward 
an E-mail message as a fax. 

The Bad with the Good 

Even with all its good points, there’s no 
shortage of frustrations with using Simon; 
many of them are minor, but a few are ma¬ 
jor. While you can operate Simon with a 
penjt doesn’t do handwriting recognition. 
Thus, you’re left to enter data with either a 
tiny on-screen QWERTY keyboard or the 
PredictaKey keyboard, which automatically 
displays the next six characters most likely 
to he used (and lets you page through the 
alphabet six letters at a time according to 
this probability formula). You can also flip 
to a numeric keypad. 

The PredictaKey works better than I ex¬ 
pected it would. It seems to gel the correct 
next letter among its first six about 75 per¬ 
cent of the Lime. But entering names into 
the address book or lapping out fax and E- 
mail messages arc tedious chores, Simon 
needs cither an adjunct keyboard (a palm¬ 
top-style one would do) for data-entry ses¬ 
sions or a desktop-linking kit that would 
enable you to transfer data from your PC. 
BellSouth says it intends to provide the lat¬ 
ter soon; there’s already a Link PC button for 
this function in the file-managing program. 

Faxing with a device of this small size 
can be frustrating, too. You can scribble 
handwritten messages for creating quick 
faxes, but Simon’s narrow screen and rela- 
lively poor pen tracking ensure that the re¬ 
sults are usually quite atrocious. Simon is 
best at simply letting you view faxes (while 
holding the unit sideways) and then perhaps 
forward them after doing a quick markup. 
Likewise, long E-mail messages can be a 
real drag to read through, although you can 
limit incoming mail to about a paragraph 
if you wish. You can’t receive files attached 
to E-mail messages, either. 

Simon Does 

As cellular phones go, Simon doesn’t have 
much staying power. Even the smallest flip 
phones typically have more talk and standby 
time than Simon, and portable phones that 
approach Simon's size give you much more. 
That's not necessarily a fair comparison, 
but realistically, Simon’s competition will 
include cellular phones as well as PDAs. 
Another power peeve: There’s no battery 
gauge, either on the unit or in the software, 
so you’re never sure when Simon is going 
to quit (although you won't lose data when 
it does, thanks to the backup battery). 

Merging a phone and a PDA has another 
bad side effect: You can’t take notes or use 
Simon’s other features while conversing, 
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BYTE Magazine Subscriber Services 
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Because the Expe rts decide 


A Message 
to Our Subscribers 


F rom time to time we make the BYTE subscriber list available to 
other companies whose products or services would be of interest 
to our readers. We take great care to screen these companies, 
choosing only those who are reputable. Furthermore, subscriber 
names are made available for direct mail purposes only; telemarketing 
calls arc strictly prohibited. 

Many BYTE subscribers appreciate this carefully managed program, 
and look forward to receiving information of interest to them via the 
mail. While we believe this information is of benefit to our subscribers, 
we firmly respect the wishes of any subscriber who does not want to 
receive promotional literature. Should you wish to restrict the use of 
your name, please send your request (including your magazine mailing 
label, name, address, and subscription account number) to: 

BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, l\f 08520 
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since the screen is up next to your ear. The 
more you depend on Simon, the more irk¬ 
some that drawback becomes, since you’ 11 
want to enter all your appointments, phone 
numbers, and the like into it. 

Regardless, Simon has a full range of 
communications options, and, most impor¬ 
tant, they work. Simon is no less fickle than 
other cellular phones for voice calls; it's 
clearer in some areas than others, depend¬ 
ing on local signal strength, and it usually 
works better outdoors. But it completed rea¬ 
sonably clear calls made from inside air¬ 
ports between West Palm Beach and San 
Diego on one recent trip I took, and it also 
consistently performed well in my car. 

But data transmissions are dicier, with 
Simon dropping the cellular connection 10 
percent to 20 percent of the time in my ex¬ 
perience, But an 80 percent to 90 percent 
success rate is nothing to complain about 
for sending data in analog fashion over the 
cellular system (Simon doesn 1 1 support the 
emerging CDPD [Cellular Digital Packet 
Data] digital cellular service). 

PDA Progress 

In addition to the high-capacity battery ($78) 
and RJ -11 phone connector ($ 119), Simon's 
other options include I-MB and 1.8-MB 
PCMCIA memory cards ($224 and $279, 
respectively) and a travel charger (no price 
had been set at press time) that lets you 
recharge Simon's batteries directly from 
an AC outlet so 
you don't have to 
carry the recharg¬ 
er base with you. 

In addition, Bell¬ 
South has plans to 
offer a cigarette 
lighter adapter as 
well as an alpha¬ 
numeric paging 
card similar to the 
one that the company's MobileComm di¬ 
vision offers for Apple's Newton. The pag¬ 
ing card w i II let you receive pager messages 
and E-mail from public services. 

Whether or not Simon is your idea of the 
ultimate (for now) personal communicator 
depends on how appealing you find the 
combination of voice calls and E-mail— 
and maybe on how little you need a laptop. 
Clearly, Simon won't replace portable PCs, 
but it’s equally clear that it represents a mile¬ 
stone in the evolution of the PDA. ■ 


About the Product 


Simon ..... ,, ,$899 

(In SellSouth Cellular service 
areas: otherwise, $1099) 
BellSouth Cellular Corp. 
1100 Peachtree St NE 
Atlanta. GA 30309 
(800) 746-6672 
fax< (404) 717 2111 
Circle 1344 on Inquiry Cani. 


CMf O 'Mailey is a Florida-based freelance writer 
who covers te le com muni can ons, among other top¬ 
ics , You can contact him on the Internet or BIX at 
edi tors <§hix . com . 
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Outstanding. 



Rene Magritte, Chateau des Pyrenees ©1993 C, Herscovict/ARS, New York 


Once in a while, something is created that goes 
above and beyond the ordinary. 

Something better than the rest. 

In the realm of copy protection locks, the Hardlock™ 
copy protection system rises above the others in 
securing your applications against unauthorized use. 
Hardlock is the only lock that uses a programmable 
algorithm, far more complex to decode than simply 
reading the contents of a memory chip. Hardlock also 
features selectable anti-debugging and reverse 
engineering protection as well as protection against 
hardware emulators, which no other lock has. 


Security, Quality. Technology. 
Hardlock is state of the art. 


Call us to find out more about how Hardlock can 
provide your masterpiece with the security it 
deserves. 



1-800-562-2543 


GLENCO 

ENGINEERING INC-I 

SWUNG rue SOFTWARE INDUSTRY SINCE 1979 

Software Protection • Data Security 
Phone 708-808-0300 ■ Fax 708-808-0313 



New! 

CO-Crypt 


CD-ROM 

software 


ForDOS, Windows , WindowsNT, OS/2, Unix , Xenix, DES Single User, Network, CD-ROM Applications andMore 

Fora distributor in Europe contact FAST Electronic GmbH, Tel: 49-89-53 98 00-20 Fax: 49-89-53 98 00-40 j In Brazil contact HT-MACH, Tel: 55-21-257-0314 Fax: 55-21-235-6808 
■In Chile contact Datasoft S A, Tel: 562-246-7443 Fax: 562-208-0591 - In Peru contact VX.H.I., Tel: 51-14-440537 Fax: 51-14-475984 
-In Mexico contact D.C. Computation, Tel: 611-43-41, Fax: 811 -46-41 
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SIEMENS 

NIXDORF 


Forever young. 

The modular notebook 
with upgradable 
performance. 

You can buy a notebook today and at 
the same time shelve all your worries 
about future needs. The modular tech¬ 
nology built into Siemens Nixdorf's 
PCD-4ND gives you a fully customized 
machine in next to no time. Should you 
need a faster processor, or more disk 
capacity, you simply swap your 
existing module for one with 
higher performance. The same 
applies to the display - mono¬ 
chrome may be all you want 
today, but tomorrow you might 
like to put a brilliant presentation 
in TFT quality. A long job and not 
a power outlet in sight? No pro¬ 
blem (with the PCD-4ND). Swap 
your diskette drive for an extra 
battery pack to give yourself 6 hours 
of autonomous operation. Standard on 
our high-end, dockable notebook is 
a PCMCIA slot for fax and network 
operation, or memory enhancements. 
Could anyone ask for more? 

Siemens Nixdorf Informations- 
systeme AG, Business Unit PC, 
Infoservice, Bgm.-Ulrich-Str.100, 

D - 86199 Augsburg, Germany 
Tel.: -49/0821 /804 36 80 
Fax: -49/0821 /804 36 00 
























Out-of-M-worldgraphics 

have landed on the Intel platform. 


Personal workstations from Intergraph Computer Systems transport you to a world where high-end graphics software runs alongside your office 
automation tools - at a cost that won't send your budget into orbit. Until now, the processing power required for high-level CAD/CAWCAE software 
forced you to work in two separate worlds: a PC for your office tasks and a workstation for intensive graphics design. 

Now you can experience warp speed in both worlds. Personal workstations (ID-2 through TD-5) are equipped with single or dual Intel Pentium 
processors. In addition, they implement a workstation-like architecture that boosts Pentium power. So compute-intensive engineering operations - 
and your Microsoft Windows applications - run at lightning speed. And you can choose either Windows NT or Windows/DOS. 

Light years beyond other systems, personal workstations the first to implement the full thrust of OpenGL for graphics acceleration. So you can rocket 

through intensive 3D graphics operations such as rendering modeling, and animation up to 100 times faster than conventional technology allows. 

Why pay astronomical prices for workstations or push a PC beyond its limits? Choose the only Intel-based system made for the world of graphics - 
the personal workstation from Intergraph Computer Systems, 

Call today; 800-763-0242 or 1-205-730-544L Or reach us on the Internet at INTERGRAPH 
http://www.mtergrapli.coni. COMPUTER SYSTEMS 
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MICROSOFT® 
WINDOWS Nl™ 
Rcaw-to-Run 



Winner 

Beni Sirfbatr 


American 

Megatrends 
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Collecting Facts from Fax 

Teleform 3.0 is powerful software for automatically converting 
customized paper forms to computer data 



STAN MIASTKOWSKI 


T he fabled “paperless of¬ 
fice’' has become one 
of the running jokes of 
the PC revolution. PCs were 
supposed to eliminate paper; 
but, if anything, they’ve per¬ 
petuated it. According to market 
research firm BIS Strategic De¬ 
cisions, most Fortune 500 firms 
use more than 10,000 different 
forms. Add the many and varied 
forms from the tens of thou¬ 
sands of small businesses, and 
the numbers quickly become 
mind-boggling. 

Most of that information on 
paper must eventually be trans¬ 
formed into data that comput¬ 
ers can use. Currently, that’s 
largely done by legions of data- 
cntry people, most of whom 
spend endless dreary days on 
this mind-numbing exercise. 

What’s needed is a way to au¬ 
tomatically take forms, read the 
information, and transform it 
into computer-readable data. 

Cardiff Teleform for Windows 
is a unique package designed 
specifically to do that—to di¬ 
rectly transform hand-entered 
data on forms into standard 
database formats. 

Teleform is in version 3 and 
has added some features, in¬ 
cluding toolbars and customiz¬ 
able grids, that make it easier to 
use than its predecessors. More 
to the point, its character-recog¬ 
nition abilities have been honed 
to make them impressively fast 
and accurate. What sets Tele¬ 
form apart from stand-alone 
OCR programs are its forms- 
centric design and its direct ex¬ 
port into database formats. 

Teleform uses a constrained design for 
forms, which increases the odds of error- 
free recognition. As with all OCR pro¬ 
grams, however. Teleform’s success rate 
is still far from perfect—many forms re¬ 
quire “cleaning up” before they can be 


entered in the database, as we found in 
our tests. The range of potential uses for 
Teleform is wide indeed, although the 
software seems to have found its biggest 
proponents in organizations that gather 
data by fax (or mail) from large groups 


(for a typical example, see the text box 
“The BYTE Hardware Poll”). 

Serious Hardware for Serious Software 

Teleform is a large and complex appli¬ 
cation that requires serious hardware 
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The BYTE Hardware Poll 


T o test Tele form's capabilities, the 
BYTE Reviews department created a 
hypothetical poll in Teleform Designer, 
printed a master on a laser printer, made 
93 copies, and distrib¬ 
uted them to the 
members of the BYTE 
staff in Peterborough, 

New Hampshire. We 
faxed the 55 returned 
and completed forms to 
a test system (a generic 
clone with 16 MB of 
RAM and a 75-MHz 
IBM Blue Lightning 
processor) running Tele¬ 
form. Later, the data 
from the same forms 
was also scanned in to 
the system. 

The form that we de¬ 
signed used virtually all 
of Teleform's objects, 
something that's unlike¬ 
ly in the real world. We 
did. however, learn 
some valuable lessons 
about using Teleform. 

For example, we did 
not create either a 
dictionary or a data¬ 
base lookup for the 
constrained or uncon¬ 
strained handwritten text 
entry, and that caused 
problems in text recog¬ 
nition, especially when 
respondents did not pay 
attention to I he printing 
examples (a predefined 
Teleform object) in¬ 
cluded at the top of the 
form. Because the uni¬ 


verse of computer brand names and possible 
peripherals is relatively limited, givingTele- 
form a custom lookup table would have 
eliminated many manual corrections. Vir¬ 


tually every form needed some degree of 
manual correction, but that may have been 
a shortcoming of the form design. 

On the other hand, Tele form was dead- 
accurate at recognizing 
“fill in the box’* optical 
marks, including cir¬ 
cles that were Jtr-ed or 
checked instead of Filled 
in. Also, recognition 
percentages went up 
when respondents fol¬ 
lowed the handprinting 
examples in the "Exam¬ 
ple 7 ' object model. Sur¬ 
prisingly, there was no 
discernible difference in 
accuracy between faxed 
and scanned forms. 
Performance was un¬ 
expectedly fast on our 
test system, even taking 
into account Lhat the 
machine was equipped 
with above the recom¬ 
mended minimum hard¬ 
ware, Once it received 
each form via fax or 
scanning, the Telelorm 
Reader averaged 15 sec¬ 
onds to process and rec¬ 
ognize the entered data, 
pausing occasionally 
when it encountered ex¬ 
tensive unconstrained 
text in the Attached Pe¬ 
ripherals box. The result 
of our test was a file in 
Paradox format, which 
we were then able to 
open in Paradox for 
Windows and use with 
no problems. 


The “Content” of a Form 
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object 


Optical mark 


TTie tested form contained three types of recognition objects and a predefined 41 Example'’ 
object. Handprint Is generally recognized less reliably than optical marks, though 
recognition Improves when printed characters are constrained to boxes. Recognition also 
Improves when users follow the model in the "Example" object. 


resources. This is especially true when it’s 
running at full tilt, because Teleform mtil- 
titasks several programs concurrently. In¬ 
stallation is easy, but, practically speak¬ 
ing, you'll need at least a4R6 with 8 MB of 
RAM and about 40 MB of hard disk space 
to get started (more if you'll be storing 
many forms and responses). For high-vol- 
ume forms processing, a multiuser version 
is available that does workload balancing 
by spreading the forms-processing chores 
among multiple networked PCs (1 used 
the single-user version for this review). 


Processing faxed-in forms is the haul of 
Teleform’s functionality, and instead of 
reinventing the wheel, Cardiff has includ¬ 
ed SoftNet's popular FaxWorks program. 
FaxWorks links directly to the Teleform 
modules and also gives you an excellent 
fax program for other faxing chores, Fax¬ 
Works supports most fax modems, and the 
installation utility automatically senses, 
identifies, and tests your fax modem. 

Teleform also includes extensive scan¬ 
ner support and I had no problems inter¬ 
facing it to a Hewlett-Packard Ilex flatbed 


unit, Cardiff offers optional drivers for 
high-speed scanners with automatic paper 
feeding. You will, however, need to make 
sure your PC hardware is compatible. I 
wasn’t able to get a high-end Fujitsu scan¬ 
ner to work, because the Teleform driver 
required an Adaptec SCSI adapter and 
wouldn't work with the Future Domain 
SCSI board in my test system. 

Farm Design 

Teleform’s Form Designer is well designed 
and easy to use. If you've used a desktop 
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If you are looking into 
buying a proven business 
computer monitor look 
no further. 

*BYTE magazine found 
the Sceptre 15-inch color 
monitor to be the “best 
overair in performance 
and quality. Better than 
NEC, IBM, Mitsubishi, 
and Zenith in screen 
quality, cost, power con¬ 
servation and distortion 
tests. 


Sceptre 15 ” CC-615GL 
Award'Winning Professional Ultra 
VGA Color Monitor 


■best 

OVERALL 

BUSINESS 

MONITOR' 


PC Digest rated Sceptre’s 
CC-615GL #1 after com¬ 
bining scores for quality, 


PC Digest 

RATINGS REPORT 


usability, power consump¬ 
tion and features. 

The experts have already 
compared for you. So, if 
you look at the facts we 
are confident that you will 
be looking into a Sceptre 
high resolution color 
monitor. 

Sceptre manufactures a 
complete line of business 
monitors. For more 
information please call 
1 - 800 - 788 - 2878 . 

Sceptre 17” CC-61 7GL 


Sceptre 14” CE-61N 






SCEPTRE 

TECHNOLOGIES 
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publishing program, most of Form De¬ 
signer’s components will be familiar. If 
you haven’t, creating a form won’t require 
extensive expertise. You just need to plan 
ahead to design efficient and useful forms. 

All Teleform forms include large “cor¬ 
nerstones” in each comer. The program 
uses these, along with an automatically 
created Form ID block, to identify received 
images (faxed or scanned) as Teleform- 
created and to tie them to form parame¬ 
ters that you create during the design stage. 

Form Designer gives you almost un¬ 
limited control over type fonts, sizes, and 
attributes. One thing it lacks, however, is 
an easy way to import graphics, such as 
company logos. You can’t just import a 
PCX file, for example, although you can 
cut and paste from any Windows program 
that creates BMP, TIFF, and WMF files. 
Instead, you must open your graphic in a 
separate application (e.g., Windows Paint- 
Brush), copy it to the Clipboard, press Alt- 
Tab to open Form Designer, and paste it in. 

Object Objectives 

Teleform offers a variety of objects, each 
designed for capturing different types of 


data (see the figure “The ‘Content’ of a 
Form”): 

• Optical Mark Recognition (OMR)— 
“Color the dots” entry. 

• Optical Character Recognition (OCR)— 
Recognition of preprinted text (e.g., a 
form ID number or serial number). 

• Constrained Handprint Recognition— 
Handprinted entry of alphanumeric char¬ 
acters; only one character per box is al¬ 
lowed. 

• Unconstrained Handprint Recognition— 
Handprinted entry without the one-char- 
acter-per-box constraint, usually com¬ 
pared against a user-defined dictionary 
or database. 

• Complex BasicScript Validations— 
Teleform contains its own BASIC-like 
language that lets you perform complex 
operations on received data. 

• Image Capture—TIFF images (e.g., 
signatures). 


Choosing objects for your particular ap¬ 
plication is crucial to form design. Which 
objects are best for which types of data is 
well covered in the Teleform manual. The 
more constraints you place on the data, 
the more accurate its recognition will be. 

Once you choose an object, all you 
need to do is drop it on the form. Then 
you fill out a dialog box that gives the 
data a field ID (for database entry) and 
check boxes tor other attributes. Although 
it looks complex at first. Teleform makes 
the process easy, especially with a pre¬ 
view box that shows you what an object 
looks like before you paste it into a form. 
Teleform also has a library of predefined 
objects (such as name and address fields) 
that you can drop into any form. 

Dictionaries and Databases 

It quickly becomes apparent that most 
fields in a form have a limited universe of 
possible entries. Thus, one way to increase 
recognition accuracy is to provide Tele¬ 
form with a list of possible values. There 
are two ways to do this: dictionaries and 
databases. A dictionary is simply a list of 
possible words. You can enter your own or 



Knowing where you are is only the beginning., 

Transform your laptop PC into the ultimate LAND NAVIGATION 
SYSTEM with RETKI. Linked to the constellation of Global Position 
System Satellites, RETKI opens new horizons in travel: 



*tun9 ,os °* 


RETKI-pinpoints your location-continuously-on 
extremely detailed maps. Plot the route to each stop 
on your itinerary! Ever been LOST? Miss a turn? 
Detour around bad road conditions or heavy traffic? 
NO PROBLEM! No need to stop and ask directions. 
RETKI quickly replots the route. 

RETKI-guides you! Active displays show distance 
to next turn, waypoint or final destination, projected 
travel time and points of interest along the way. 
Discover a brand new street? Find a point of inter¬ 
est? Simply add them to customize your map. Select 
map rotation and zoom level for GREAT displays. 

Value priced at $1,295.00 
To order [916] 676-0690 

Includes: small scale U.S. map. GPS receiver and antenna. 
Free Local Area Map 
Maps of most U.S. cities available. 


RETKI GPS LAND NAVIGATION SYSTEM 


V1SA/MC 
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The only Windows statistics A,so available for 

package you'll ever need. D0S and Mac! 


#1 for DOS and Windows 
Rated tt the best general-purpose 
statistics program” for the PC by 
Software Digest® SYSTAT for DOS 
is now joined by SYSTAT for Win¬ 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull-down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win¬ 
dows advanced memory manage¬ 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 




with a comprehensive range of 
advanced stadsdcal procedures, 
and present your results with 
stunning graphics. 

Just point and click 
SYSTAT is a full-fledged Windows 
applicadon. Just point and click. 
SYSTAT s QuickStat™ buttons give 
you simple, single-click shortcuts 
to common stadsdcal analyses. 

More statistics, from the basic 
to the most sophisticated 
A full range of univariate and 
muldvariate stadsdcs-from t tests 
to muludimensional scaling. With 
a few clicks you can turn most sta¬ 
tistics into graphs and perform: 

■ multiway crosstabs with log 
linear modeling 

■ nonparametric statistics 

■ principal components and 
factor analysis 

■ cluster analysis 

■ time series 

■ nonlinear estimation 

■ correlation matrices 

■ means, effect, and dummy 
models 

■ post hoc tests 



SYSTAT offers the most 
advanced multivariate general lin¬ 
ear model available for Windows. 


The most graphics 
No other statistical or graphics 
package can produce all the scien¬ 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 

■ histograms 

■ single, multiple, stacked, and 
range bar graphs 

■ single and grouped box plots 

■ stem-and-leaf diagrams 

■ pie charts 

■ scatterplot matrices 

■ 3-D data and function plots 

■ contour plots 

■ control charts 

■ maps with geographic projections 

■ Chernoff faces 

■ complete color spectrum 

■ log and power scales 

■ confidence intervals and ellipses 

■ linear, quadratic, step, spline, 
polynomial, LOWESS, expo¬ 
nential, and log smoothing 



“SYSTAT (for Windows) - with 
its superb graphics , high-quality 
statistical algorithms , and 
reasonable price -is an excellent 
choice PC Magazine 


To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information and a 
demo disk, call: 


312 - 543-5885 

For Windows circle 137, 

For IBM/DOS circle 138. 



SYSTAT 
■ . .. 


For more information call or write: SYSTAT, Inc., 1800 Sherman Avenue, Evanston, Illinois 60201-3793. Tel: 708.864.5670, Fax: 708.492.3567 
Australia: 61.3.602.5088, Belgium: 32.2.268.1775, Denmark: 45.64.406575, Finland: 358.0.692.3800. France: 33.76.418508, Germany: 49.55 4272075, 
Greece: 30.1.362.9041, Holland: 31.34.0266336. Italy: 39.587.213640, Japan: 81.33.5902311, Malaysia: 603.703.5568, Mexico: 52.5.563.0641, 

New Zealand: 64.7.8562675, Norway: 47.32.892.240, Poland: 48 12.360791, Spain: 34.3.4154904, Sweden: 46.8.317.740, 

Switzerland: 31.971.33.71, Taiwan: 886.2.704.2762, UK: 44.462.480.055 

© 1994 SYSTAT*. Inc. SYSTAT tor DOS rated highest in overall evaluation by Software Digest Ratings Report. Vol. 8 . No. 5. May. 1991. Software Digest is a registered trademark of NSTL, Inc. 
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import any text file. Database validations 
are more complex to set up, but they op¬ 
erate on fields instead of individual words. 

Once you have created your form, you 
have only a couple more steps before you 
can distribute it. First you must choose 
the database format that the forms will 
be exported to after they are recognized. 
Teleform supports a wide range of for¬ 
mats, including dBase, Paradox, Access, 
Excel, and ODBC (Open Database Con¬ 
nectivity), the “middleware” that con¬ 


nects to lafge client/server database sys¬ 
tems. Finally, you have to “activate” the 
form, notifying Teleform that the form is 
finished and ready to be received. 

The Shock of Recognition 

Once you’ve distributed the forms (e.g., 
via fax or mail), you’re ready for the re¬ 
ception/recognition phase, which is large¬ 
ly automatic. With FaxWorks up and run¬ 
ning, it receives forms and feeds them to 
the Reader, the real brains of Teleform 


(you can also scan forms directly into the 
Reader). The Reader identifies, recognizes, 
and passes each form to the Verifier, which 
flags forms that need additional correc¬ 
tion. You can manually correct them or 
choose to have errors ignored and the data 
fed directly to the database. 

This approach, used with forms that are 
highly constrained to increase accuracy, 
is often necessary in high-volume opera¬ 
tions. The Verifier’s configuration menu 
also offers extensive options for fine-tun¬ 
ing, such as the Confidence Threshold, 
which tells Teleform how much effort to 
make in creating substitutions for charac¬ 
ters it’s not sure about. 

True to Form 

Ultimately, most of Teleform's shortcom¬ 
ings are the same as in all recognition soft¬ 
ware—no one has yet figured out how to 
reliably spot the patterns in handwriting 
and unconstrained handprinting. But Tele¬ 
form lets you minimize its weaknesses and 
exploit its strengths by using constrained 
objects as much as possible. As a rule, 
forms with no handprinting objects will 
be recognized close to 1 (K) percent of the 
time, and they can handle most people’s in¬ 
formation-gathering needs. If you must 
use handprinted entry, the lower recogni¬ 
tion rate isn’t likely to wipe out the still- 
substantial savings in time and labor. 

At first glance, Tcleform's $1495 price 
tag may seem high, but the program is an 
eminently useful, cutting-edge application 
that pushes the edge of technology. De¬ 
spite its underlying complexity. Teleform 
is rock solid and surprisingly easy to set up 
and use. Careful planning during form de¬ 
sign is crucial to achieving the highest ac¬ 
curacy. But if you need to gather data from 
paper forms and convert that data for com¬ 
puter analysis, the bottom line is that Tele- 
form can pay for itself in no time fiat. ■ 


Stan Miastkowski is a BYTE consulting editor who 
has been writing about networking and commu¬ 
nications technology for over 16 years. He is co¬ 
author r>/Windows for Workgroups Bible {Addi¬ 
son-Wesley, 1993). You can contact him on the 
Internet or BIX at stanm@bix.com. 



Seriously considering 
PowerPCs? 
Consider this 
seriously powerful 
alternative. 



The INDY" RISC 
workstation. 

You're looking for more power. You 
want the most complex compute tasks 
to occur without a hitch, for 3D graphics 
to fly effortlessly through space, and for 
everything from data analysis to image 
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j ' jJj ) \J| manipulation to happen in a blink. 

Allow us 


to suggest the Indy workstation—RISC power that comes 
with years of real-world experience. Fax your request for 
a seriously fun brochure to 415 - 9404337 , Dept B211 today. SHiconGmphics 
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Now you can get 
i great Windows 
desktop Publisher 
:omplete!y FREE! It’s 
he easy way to turn 
jour PC into your 
>wn personal 
printing press... 

PagePlus Intro is 
l little brother to PagePlus 2.0, 
vinning Windows publisher. Intro is tailored 
o the needs of those new to desktop 
publishing to produce an easy-to4eam, 
imazingly flexible desktop publisher. So 
f you're operating on a tight budget, 

,vant the ultimate in ease of use and 
ion r t need high-end features such as 
process-color separation, then 
5 agePlus Intro is the DTP for you. 

Windows Magazine recently 
ated ALL the top desktop 
publishers and recommended 
3 agePlus 2.0 for Windows - 
which combines tremendous / 

power with a superb, 


Serif PagePfus Intro 
covers ati the DTP bases: 

■ it's easy 

■ Great print quality 

■ Full color support 

■ Text Frames 

- Text Editor 

• Drawing loafs 

* Free Text 

■ Text/Picture Import 

■ Text/Picture Rotation 

- Text Wrap 

■ HfntLine 

■ Movable Rulers 

■ TodBar 

■ TrueType support 

■ OLE adctons 

Nl in color or b/w on 
your own dot-matrix 
inkjet or laser printer. 


easy to use interface. If PagePlus ^ 

Intro had been available then, they'd have 
been amazed by Its simplicity.*. 

PagePlus Intro gives you everything you need 
FREE. You’ll quickly be designing professional, 
graphics-packed ads, flyers, 
letterheads, party invites, 
proposals and more. 

And getting great 
results (in black and 
white or color) on 
your own dot-matrix, 
inkjet or laser printer. 

And IPs fun, tool 
What's the catch? 


Introducing New 
World’s 


PagePlus Intro - the 
Publisher... 


Call NOW for Your copy of Serif 
PagePlus Intro -It's Free! 

- "743 

24-hour Toll-Free Order line - Please Quote Code BY12 


Not* There is a nonrefi4ndtoble*G.95 shipping and adminiaiarimn charge. Please have your credit card 
ready; Visa, MasterCard, Amex and Discover accepted limit one copy per household Offer good in 
continental US only. You need Windows 3.1 and at Least 2Mb RAM. Serif and PagePlus are trademarks of Serif, 
Inc, All other trademarks adaxJwfedjjetL If you prefer to send a check or money-order please mail to Serif, Inc. 
PO Box 803, Nashua NH03061. This Desktop Publishing Offer is limited to the fust 100,000 to respond. 


There’s no catch! Here at Serif, we T ne convinced 
that once youVe seen one of our great 
products and sampled our great free 

support you 1 !I join our thousands of 
enthusiastic Serif customers. And 


like our other customers you’ll want to try our 
other superb Windows products,.. Like DrawPlus 
our awesome drawing package, or TypePlus our 
logo creator, PhotoPlus for image conversion and our 
DTP resources FontPacks, ArtPacks and PhotoPacks... 
PagePlus Intro now - and you 1 !! never look back... 
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BYTE’s 

Mac Programmer’s 
Cookbook 
by Rob Terrell 
$29.95 U.S.A. 

ISBN: 0-07-882062-6 


ORACLE 

... « 


Internet Yellow Pages, 
Second Edition 
by Harley Hahn 
and Riek Stout 
$29,95 U.S.A. 

ISBN: 0*07-882098-7 


Oracle DBA Handbook 

by Kevin Uney 
$34.95 U.S.A. 

ISBN: 0*07-881182-1 


C 

Handbook 


The Visual C++ 
Handbook 

by Chris H. Pappas and 
William H. Murray 
$34.95 U.S.A. 

ISBN: 0-07-882056-1 


When It Comes to CD-ROM 


Everything You Always Wanted ta 
Know About CD-ROMs and Morel 

This Exclusive Book/CD-ROM Package Includes 

• Sound and Clip Art 

• Samples of CD-ROM Applications 

• Multimedia Authoring Tools 

Part buyer's guide, part standards guide, and part troubleshooter, 
the BYTE Guide to CD-ROM d iscusses all aspects of this proliferating 
technology so you can take full advantage. 


BYTE 
Guide to 
CD-ROM 

by Michael Nadeau, 
BYTE Senior Editor 
Includes 
CD-ROM Disk 
$39.95 U.S.A. 

ISBN: 0-07-881982-2 


Osbornes 

Get Answers—Gut Osborne 

Far Accuracy, Quality and Vj!« 


Available Now At Your 
Local Book & Computer Stores 

or Call Toll-Free: 1-800-822-8158 Any Time 

Mention key code BSFC4BY2 and use your 
VISA, American Express, Discover or MasterCard 


Tuning Oracle 

Corey, 
Abbey, and 
Oechichio 
U.S.A. 

ISBN: 0*07-881181-3 


Oracle 

Workgroup Server 
Handbook 

by Thomas 8. Cox 
$29.95 U.S.A. 

ISBN: 0-07-881136-4 

























AT NATIONWIDE STORES: 


BYTE/Osborne Books are Available 
at the Following Locations 


ALABAMA 

Madison 
Madison Books 
and Computers 
PH: 205-772-9250 
FAX; 205-461-8076 
ARIZONA 

Tempe 

Computer Library 
PH; 602-820 0458 
FAX: 602-491-7971 

CALIFORNIA 

Berkeley 
Cody’s Books 

PH: 800-479-7744 (In CA) 
800-995-1180 (Outside CA) 

Cupertino 

Computer Literacy 
Bookshops 

PH: 408-973-9955 

Stacey's Professional 
Bookstore 
PH: 408-253-7521 
FAX: 408-253-5861 

Irvine 

Irvine Sd-Tech Books 
PH: 800-229-9514 
FAX: 714-733-0122 

Los Angeles 

ASUCLA Students Store 
PH: 800^56-0019 
PH: 310-206-404I 
FAX: 310-825-0382 

Opamp Technical Books 
PH: 800-468-4322 
FAX: 213-464-0977 
Palo Alto 

Staceys Professional 
Bookstore 
PH: 415-326-0681 
FAX: 415-326-0693 

Stanford Bookstore 
PH: 800-673-2348 
FAX: 415-322-2021 

Sacra men to 
Tower Books 
PH: 916-481-6600 

San Diego 

San Diego Technical Books 
PH: 8OO-346-0O71 
FAX: 619-279-5088 

San Francisco 

Staceys Professional 

Bookstore 

PH: 800-926-6511 

E-mail: staccysbk^aoLcom 

San Jose 

Computer Literacy Bookshops 

PH: 408-435-1118 
E-mail: info@dbooks.com 


San Luis Obispo 
Earthling Bookshop Inc, 
PH: 805-543-7951 

El Corral Bookstore 
PH: 805-756-5315 
FAX: 805-756-5351 
Santa Barbara 
Chaucers Bookstore 
PH: 805-682-6787 
FAX: 805-682-1129 

Ear tilling Bookshop 
PH: 805-965-0926 
FAX: 805-962-6620 

UC5B Bookstore 
PH: 805-893-2082 

Stanford 

Stanford Bookstore 
PH; 800-533-2670 
FAX: 415-322-1936 

Sunnyvale 
Computer Literacy 
Bookshop 
PH: 408-730-9955 

COLORADO 

Boulder 

BiblioTek 

PH: 303-443-7037 

Colorado Bookstore 
PH; 303-442-5051 
FAX: 303-444-6604 

Colorado Springs 
M c Kin zey-White 
Booksellers 
PH; 719-590-1700 

Denver 

Auriria Book Center 
PH: 303-556-3230 
FAX: 303-556-3736 
BiblioTek 
PH: 303-534-3460 

Tanered Cover Bookstore 
PH: 800-833-9327 
FAX 303-399-2279 
E-mail: 

books@tatreredeovcr, com 

Englewood 
Softpro Books 
PH: 303-740-7751 
FAX; 303-740-8152 

Longmont 

Un ited Tech book Co. 
PH: 303-651-3184 
FAX; 303-651-3405 
CONNECTICUT 
New Haven 
Yale Co-op 
PH; 800-ELI-YALE 
FAX; 203-772-3665 


DISTRICT 
OF COLUMBIA 

Washington D. C. 

Reiter’s Scientific 
& Professional Books 
PH: 00-537-4314 
FAX; 202-296-9103 

GEORGIA 

Atlanta 

Oxford Bookstore 
PH: 404-262-9975 
FAX; 404-364-2729 

HAWAII 

Honolulu 

Honolulu Book Shops 
PH; 808-847-5551 
FAX: 808-841-4674 

University of Elawaii 
Bookstore 
PH: 808-956-4338 
FAX: 808-956-4323 

ILLINOIS 

Naperville 
Books & Bytes, Inc. 

PH: 708-416-0102 
FAX: 708-41643375 

INDIANA 

Ft, Wayne 

Majerek's Readers World 
PH: 219-482-1531 

MASSACHUSETTS 

Boston 

Charlcsbank Bookshops 
PH: 617-236-7442 
FAX: 617-236-7418 

Waterstones Booksellers 
PH: 617-859-7300 
FAX: 617-437-0997 

Burlington 

Softpro 

PH: 617-273-2919 
FAX: 617-273-2499 
E-mail; 

books@softp roeast.co m 

Cambridge 

Harvard 

Cka-Operativc Society 
PH: 617^99-2000 
FAX: 617-868-7038 

Quantum Books 
PH: 617494-5042 
FAX; 617-577-7282 
E-mail: 

quanbrxjk@world.std.com 

Wordsworth Books 
PH: 617498-0080 
FAX: 617-3544674 


Barnes & Noble BookStar 

Borders Comp U,S,A 

Computer City Elek Tek 

Media Pfay Micro Center 

Software, etc. Super Crown 

Taylors Waldenbooks 


Newton Highlands 
New England 
Mobile Bookfair 

PH: 617-527-5817 
FAX: 617-527-0113 

Worcester 

Tatnuck 

Bookseller/ Dll ta boo Its 

PH; 800-642-6657 
FAX; 508-756-9425 
E-mail: 

databooks@dd ph i .com 

MICHIGAN 

East Laming 
Grand River Books 
PH: 517-333-3666 

Flint 

Young & Wdshans 
Book Sellers 
PH: 810-732-0626 
FAX; 810-732-2393 

MINNESOTA 

Minneapolis 
Baxters Books 
PH: 612-3394922 
PH: 800-626-1049 
FAX: 612-339-6134 

NEW HAMPSHIRE 

Hanover 

Dartmouth Bookstore 
PH: 800-675-3616 (in NH) 
800-624-8800 (outside NH) 
FAX: 603-643-5170 

NEW MEXICO 

Albuquerque 
Page One, Inc. 

PH: 800-52I4122 
FAX: 505-294-5576 
NEW YORK 
New York 
Barnes & Noble 
Fifth Ave. 

PH: 212-807-0099 

Computer Book Works 
Warren Sn 
PH: 212-385-1616 
FAX' 212-385-8193 

McGraw-Hill BookStore 
Ave. of the Americas 
PH: 212-5124100 
FAX: 212-512-4105 

OHIO 

Cincinnati 
University of 
Cincinnati Bookstore 
PH: 513-556-1800 
FAX: 513-556-5555 


OREGON 

Portland 

Powell’s Technical Books 
PH: 503-228-3906 
FAX 503-228-0505 
PENNSYLVANIA 
Pittsburgh 
Book Center - 
U. of Pittsburgh 
PH: 412-648-2321 
FAX 412-648-1902 

RHODE ISLAND 

Providence 
Brown Bookstore 
PH; 401-863-3168 
FAX; 401-868-2233 

TEXAS 

Dallas 

Taylors Bookstore Lid. 

PH: 214-357-1700 
FAX: 214-956-8012 

VIRGINIA 

Vienna 

Computer Literacy 

Bookshops 

PH: 703-734-7771 

E-mail: sales@tt.dbooks.cam 

WASHINGTON 

Bellevue 
Tower Books 
PH: 2064514110 
FAX 206454-0453 

University Bookstore 
PH; 206-646-3300 
FAX: 206-634-0810 

Seattle 

University Bookstore 
PH: 206-634-3 400 
FAX: 206-646-3340 

WISCONSIN 

Madison 

University Bookstore 
PH; 608-257-3784 
PH; 800-993-2665 
FAX: 608-257-9479 

Milwaukee 
Harry W. Schwartz 
Bookshops 
PH; 414-274-64G0 
PH: 800-236-7323 
FAX: 414-274-6408 
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A bight accuracy CAD. 
Intuitive, easy to use, made 
for the Windows environ¬ 
ment, that enables powerful 
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programs. 
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sors, Mapping. 


h e un prodotto 

kybers^ 

Kyber via Ferrari, 21 - 21047 Saronno (VA) Italy 
tel +39-2-96703934 - fax +39-2-96703761 

Distributed by: 

f\HTEK 

Via A. Volta, 9/A - 51100 Pistoia (Italy) 
tel +39-573-934745 - fax +39-573-934912 


Acropolis,. 




in $295 


r 


We are looking for distributors 
- 1 


ACROPOLIS WIN INFORMATION 


I 


For more information on Acropolis Win, mail or fax this coupon. 


Name. 


Title. 


I 


Company. 
Address _ 
City_ 


l 


I 


ZIP. 


Country_ 


L 


Phone. 


.Fax. 


J 


‘Dealer copy also available at special price 


Circle 547 on Inquiry Card. 




















































































































Reviews 


Hardware 


SCSI Rides High on PCI 

PCI-based SOS I host adapters combine state-of-the-art speed 
with (almost) Plug and Play simplicity 



STEVE APIKJ 

A mong PC technologies, PCI 
(Peripheral Component Inter¬ 
connect) and SCSI-2 are about 
as natural a match as you're likely to find. 
PCI's two key attributes—a 132-MBps 
top transfer rate and Plug and Play poten¬ 
tial—make it an ideal foil to SCSI-2, which 
has notorious needs for both system band¬ 
width and configuration tweaking. High¬ 
speed PCI SCSI host adapters take advan¬ 
tage of PCI's strengths to provide both 
simple setup and high SCSI throughput. 

PCI SCSI adapters will make their 
biggest contribution to networked envi¬ 
ronments where many users access multi¬ 
ple drives. SCSI-2 performance features 
like SCSI disconnect and tagged command 
queues maximize overall data throughput 
with multiple drives by allowing target 
drives to fetch and store data while not 
holding the bus, essentially sharing the 
bus more effectively. Although single-user 
systems will benefit from the increased 
throughput, multitasking, multiuser sys¬ 
tems are more likely to exploit simulta¬ 
neous access to several SCSI drives. With 
this type of use, PCI opens the bottleneck 
typically created by ISA-bus host adapters 
and moves that bottleneck from the host 
adapter to the SCSI bus itself. 

In this review, I compare three PCI 
2,0-comp]iant SCSI-2 cards; Adaptec's 
AHA-2940, Future Domain's TMC-3260, 
and BusLogic's BT-946C I focus mainly 
on performance, but I also look at ease of 
configuration. With a total of two jumpers 
among them, these three adapters are al 
least as different from ISA SCSI cards in 
ease-of-seiup as they are in throughput. 

Testing and Results 

I tested the three cards on a NetWare 3.12 
server, where the performance features of 
SCSI-2 and PCI make sense. I used the 
NetFrame DX test and the BYTE NetWare 
File I/O test, both of which generate disk 
traffic from the server itself and measure 
aggregate disk I/O in kilobytes per sec¬ 
ond. Both tests avoid NetWare's software 
caching, so that performance differences 
between adapter cards are emphasized. 
The NetFrame lest runs under NetWare 


and writes to free space on 
all drives simultaneously, 
bypassing the NetWare file 
system. It shows the per¬ 
formance of each host 
adapter under maximum 
load. 

BYTE's NetWare File 
I/O test NLM (NetWare 
loadable module) performs 
sequential reads, writes, 
and random I/O to files re¬ 
siding on NetWare vol¬ 
umes on each attached 
device. BYTE's File I/O 
results use NetWare's Di¬ 
rect File System NLM to 
bypass the NetWare sys¬ 
tem cache to ensure that 
each access gets all the 
way out to the SCSI target. 

For comparison, I also ran 
each board with a DOS- 
based file I/O benchmark that uses a vari¬ 
ety of access patterns. In addition to the 
three PCI adapters being tested, the test 
results figures (starting on page 164) also 
show comparison results for an Adaptec 
AHA- 1542B (a popular ISA SCSI card). 

The test bed was a 486DX2/66 system 
built around an Opti reference design 
motherboard. Opti’s PCI chip set fully sup¬ 
ports PCI 2.0 and enables posted writes 
on the PCI bus, a feature that's not found 
in older PCI designs. For all die NetWare 
tests, I ran each host adapter with one to 
four drives. The first three drives were Mi- 
cropolis 4110s. and the fourth was a Mi- 
cropolis 2217. All these drives support 
synchronous transfers up to 10 MBps as 
well as tagged commands. The test sys¬ 
tem was fast enough to minimize the im¬ 
pact of the system and drives on the tests 
and to place the host adapters in the bot¬ 
tleneck position. 

While the Future Domain card depends 
on CPU-intensive PIO (programmed I/O) 
to move data between itself and system 
memory buffers, the more expensive 
Adaptec and BusLogic cards use bus mas¬ 
tering to off-load data transfer work from 
the CPU. In addition to SCSI throughput, 
the NetFrame DX test provides a crude 
measurement of CPU utilization. 1 used 


this result to gauge how each card might 
affect a server running CPU-intensive ap¬ 
plications. 

Adaptec’s AHA 2940 

Adaptec's latest SCSI design was a con¬ 
sistent top performer on all our tests. Built 
around Adaptec S s I0-MIPS PhaseEngme 
RISC microprocessor, the AHA-2940 has 
considerably more processing horsepower 
than either BusLogic's or Future Domain's 
PCI cards. In my testing, the advantage of 
the faster processor was most evident for 
small block sizes and for small numbers of 
drives, where the overhead of in-system 
processing dme is greatest compared with 
the overhead of the drives. Since 4-KB 
blocks are probably more representative 
of typical transfer sizes than 32-KB blocks, 
the AHA-2940 should prove the best per¬ 
former for running NetWare with one or 
two drives. 

Some AHA-2940 performance features 
don't work quite as well. The Adaptec card 
supports tagged command queuing, but I 
had to leave the queue setting low in order 
to get effective performance. If I set the 
queue size too high, the NetWare server 
would simply lock up and crash when it 
used multiple drives. An Adaptec engi¬ 
neer explained that when queues get too 
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large and several SCSI devices wait to re¬ 
turn data, competition for the SCSI bus 
becomes critical. Since SCSI awards con¬ 
trol to the device with the highest ID, de¬ 
vice 0 (the first drive) never gets control 
and starves until NetWare fails the drive, 
deciding it will never return. This prob¬ 
lem was by no means unique to the A HA- 
2940; BusLogic’s board showed similar 
results, and I’ve seen this behavior with a 
VL-Bus SCSI card, too. 

One performance measure that isn’t in 
the performance charts is CPU utilization 
by the host adapter. The AHA-2940 kept 
CPU utilization to a minimum, and through¬ 
put was split evenly from device to de¬ 
vice, meaning the NetWare server was still 
capable of servicing every request even at 
the highest throughput levels. 

Board configuration and setup is sim¬ 


ple, You access SCSI and device parame¬ 
ters via a ROM-based SCSISelect Utility 
that you invoke at boot time with a hot¬ 
key combination (Ctrl-A), i had no prob¬ 
lems with the firmware configuration after 
installing the board. 

Adaptec sells the AHA-2940 only as 
pan of its PCI SCSI Master kit. The $399 
kit includes drivers for most operating sys¬ 
tems, a cable, and Adaptec’s EZ-SCSI util¬ 
ity package, Adaptec also sells a wide- 
SCSI version of this board called the 
AHA-2940W, 

BusLogic’s BT-946C 

Despite a high-performance bus-master¬ 
ing ASIC (application-specific 1C) that’s 
been tested in the field, BusLogic’s BT- 
946C turned in performance results that 
were generally disappointing. The BT- 


946C supports advanced SCSI perfor¬ 
mance features such as command queues 
of up to 255 commands. (Adaptec’s card is 
limited to 32 queued commands with the 
firmware I tested,) In my tests, however, 
BusLogic’s board rarely matched the per¬ 
formance of either Future Domain’s or 
Adaptec’s host adapters. In fact, the BT- 
946C lagged behind the other boards on 
every test. 

You set most performance parameters in 
firmware. Once l found the optimal firm¬ 
ware settings, the only tweaking that was 
necessary was to set command-queue sizes 
using the NetWare driver. The BT-946C 
had the same problems as Adaptec’s card 
in using large queue sizes, A BusLogic 
engineer was surprised by my test results 
and explained that BusLogic had achieved 
throughputs of over 7 MBps from the RT- 



■ Adaptec's AH A-15428 {IS Aj 

□ Adaptec’s AHA-2940 (PCI) 

□ BusLogic's BT-946C 

■ Future Domain's TMC-3260 


Adapter performance under the DOS test, running 
file I/D operations on a single drive. Results from 
an Adaptec AHA-15428 ISA host adapter are 
provided for comparison. Although there's only 
slight variation among the boards being tested, 
sequential read tests show a dramatic difference 
between the ISA and PCI boards; random tests 
show a small but noticeable difference. Note that 
the DOS hie I/O tests include a mixture at block 
sizes to provide "realistic” performance numbers; 
higher throughputs could be attained with 
consistently large block sizes. 



Because the DX benchmark sidesteps the NetWare file system 
(and with the large, 32-KB block size], it yields the highest 
throughputs tested for all the host adapters (a). Future Domain's TMC-3260 appears to lose performance going 
from three to four drives, bat the card's PID design bogs down the CPU at this level, making measurements erratic. 
As the number of drives goes up, the random test (b) begins to approach each host adapter's performance ceiling as 
the access speed of the drive puts less of a constraint on system performance. 
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About the Products 


AHA-2940 

(PCI SCSI Master kit 
with cable and software) 
Adaptec, Inc. 

691 S. Milpitas Blvd. 
Milpitas, CA 95035 

..$399 

Santa Clara, CA 95054 
(800) 707-7274 
(408) 492-9090 
fax: (408) 492-1542 

Circle 1002 on Inquiry Card. 


(408) 945-8600 


TMC-3260 

.$139 

fax: (408) 262-2533 


TMC-3260SVP kit (with cable 

Circle 1001 on Inquiry Card. 


and software). 

Future Domain Corp. 

.$195 

BT-946C ..... 

KT-946C kit 

..$369 

2801 McGaw Ave. 

Irvine. CA 92714 


(with cable and software).... 
BusLogic. Inc. 

4151 Burton Dr. 

..$399 

(800) 777-7274 
(714) 253-0400 
fax: (714) 2580913 
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946C board using the NetFrame DX test 
on a Pentium system with three Seagate 
Barracuda drives. However, we were un¬ 
able to come up with any settings that im¬ 
proved performance on my test setup. 

The BT-946C has the distinction of be¬ 
ing the only board to provide jumpers for 
configuration; however, the jumpers are 
required only for nonconforming PCI 
motherboards, and I didn’t need to use 
them. I had some problems setting up the 
board initially; the system wouldn’t boot 
until I set the PCI IRQ (interrupt request) 
to the BT-946C’s default of IRQ 11. 

BusLogic sells both kit ($399) and 
stand-alone ($369) versions of the BT- 
946C. In addition to operating system driv¬ 
ers, the kit contains an internal cable and a 
copy of CorelSCSI. Corel’s SCSI utilities 
package. 


Future Domain’s TMC-3260 

Future Domain’s recent price cutting 
makes the TMC-3260 a real bargain at 
$139 for the stand-alone version and $195 


for the kit, which in¬ 
cludes SCSI ribbon ca¬ 
ble and drivers for DOS/ 
Windows and NetWare. 
According to Future Do¬ 
main, most other oper¬ 
ating systems come with 
support for its host 
adapter products. If you 
are looking for a solid, 
high-performance, low- 
cost card, this is it. But 
even if cost isn't your 
top priority, the TMC- 
3260 flaunts both per¬ 
formance and conve¬ 
nience advantages. 

Although the other two reviewed cards 
come with straight AS PI (advanced SCSI 
programming interface) drivers. Future 



BYTE’s NetWare-based File I/O tests demonstrate performance running on top of the NetWare file system. There is 
considerable overhead to this test compared with DX. For small block sizes, this overhead tends to wash out the differences 
between host adapters. Sequential tests (a) put Future Domain’s TMC-3260 and Adaptec’s AHA-2940 at similar performance levels, with BusLogic’s BT-946C somewhat 
behind. As in the figure “NetFrame DX, 4-KB Blocks,” random tests (b) show little difference between adapters. Sequential-write performance |c), mostly dependent on drive 
speed, is fairly insensitive to which host adapter is used. 



Sequential-read (a), random-1/0 (b), and sequential-write (c) results for file I/O through the NetWare file system using large 
block sizes. Despite using PIO, Future Domain’s TMC-3260 performed best in this high-overhead environment, while BusLogic’s 
BT-946C consistently lags. 
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\rlot Topics! 
Hot Coverage! 


The PC Video Book 


TIil' PC Video Book teaches you the fund amen lals of video 
technology and the hardware for creating your own videos 
on the PC, Quickly learn how to put credits in videos, how 
to adjust video color and write it back to the tape, and much 
more. If s the complete guide to video production including 
■ video planning, digitizing n editing, changing color, adding 
effects, titles and credits, etc. From the fundamentals of 
Video technology to creating your own video productions- 
this book offers valuable tips, concrete shopping 
suggestions* and helpful explanations. 

On the CD-ROM arc hundreds of megabytes of already 
digitized material (videos, images, and sound material >. 
which can be tried out and used in multimedia applications 
and includes Flight into Creation', which has interesting 
tips on image effects, DTP integration and much more. 

$34.95 with companion CD-ROM, Kern #11265. ISBN 1-55755-265-7. 



PC' Intern System Programming 
with Updates for MS-DOS 6.2 & 
Pentium rM 

A literal encyclopedia for DOS 
programmers, with examples 
throughout in Assembly 
language, C. Pascal, and BASIC, 
for programming video cards, 
sound, and TSR's, Written for 
programmers, by programmers. 
All-time bestseller! 

$59,95 with companion diskette 

Item # U145 

ISBN 1-55755-145-6 



Access 2.11 Programming Bible 

Learn how to harness Access 
2.0's power and build simple or 
complex database applications. 
Step by step intro for beginners 
explains macros, modules and 
Visual BASIC for Applications, 
Dozens of advanced topics DLL 
2,0, printing, password, working 
with Excel and WinWord, and 
much more. Includes 2 
companion diskettes filled with 
working examples, 

$39.95 with com pa ni on diskettes. 
Item #R26I). 

ISBN 1-55755-2604. 


CD-ROM! Tin- Naked Truth & 
Killer Animalimts 

An all-in-one product for the CD- 
ROM. multimedia enthusiast. 
Learn how CD-ROM's work, 
video, animation & sound, 
speeding up CD Access, 
installation & configuration of 
CD-ROM drive, and more. 
Includes CD-ROM with 130 
animations, virtual landscapes. 
3D architecture, and much more. 
$34.95 with companion CD-ROM 
Item #15266 


ISBN 1-55755-266-5 



Multimedia Mania 


Explores the multimedia 
explosion. How to set up a 
complete multimedia system and 
how to create presentations. 
Contains terminology and tnjd 
on popular programs. Covers 
audio technology, sound boards 
and recording, CD and CD-ROM 
technology. Companion CD- 
ROM features example programs. 
$49.95with companion CD-ROM 
Item #15166 
ISBN 145755-166-9 


The PHOTO CD lUmk 

New for CD-ROM/ multimedia 
fans, graphic artists and others: 
Complete guidebook for Photo 
CD technology. Covers 
photography. Photo CD system 
configuration, image processing 
. manipulating images* creating a 
home theater, and more .Coupons 
and CD-ROM included with 
examples, photos, demos and 
more! 

$29.95 with companion CD-ROM 

Item #6195 

ISBN 1-55755-195-2 


Order 

TOLL FREE 
1-800-451-4319 
Ext. B12 


Ask for our 
FREE Catalogs 
of books and 
software 

Abacus* 

Dept B12.5370 52nd Street SE 
Grand Rapids, MI 49512 

1-800-451-4319 Toll Free 

Phone 616-698-0330 
FAX 616-698-0325 


Domain supports AS PI by conversion 
through its CAM (common access method) 
drivers. Either way, ASP1 support makes it 
more likely that you can attach multiple 
devices to one card or several host adapters 
in one system without compatibility prob¬ 
lems. 

The TMC-3260 is Lhe only one of these 
ciirds to qualify as Plug and Play-compli¬ 
ant. Like the other boards, the TMC-3260 
is fully software configurable. The decid¬ 
ing factor is the TMC-3260automatic 
termination, a requirement for Plug and 
Play (and a handy feature). Auto-termina¬ 
tion handles all card termination without 
any user action, enabling termination 
whenever the card is at an end of the SCSI 
chain and disabling it when the card is in 
the middle of the chain with both exter¬ 
nal and internal devices attached. This lets 
you. for instance, swap external devices 
between systems without worrying about 
card termination (after powering dow n all 
systems and SCSI devices concerned). 

Although performance results were 
good, they were somewhat deceiving. The 
TMC-3260 shared the top spot on most 
tests with Adaptec's host adapter and ex¬ 
ceeded its performance on the BYTE Net¬ 
Ware File I/O tests with large blocks. 
However, the PlO-based card used up so 
much CPU time that the test runs became 
erratic at high usage levels and drive uti¬ 
lization was extremely uneven. The high 
CPU requirements mean lower response 
time for actual network applications. Real- 
world performance is, thus, somew r hat hard 
to gauge—the TMC-3260 did well on the 
BYTE NetWare File I/O tests, where CPU 
overhead appears to limit all cards—but 
I expect real performance to be somew ? hat 
lower than the tests indicate. 

Card Comparisons 

Going by the performance results, you 
have a choice between Adaptec's AHA- 
2940 and Future Domain's TMC-3260. It 
comes down to the lower price and some¬ 
what greater convenience of Future Do¬ 
main's card versus the performance ad¬ 
vantage that bus mastering should give 
Adaptec's card with processor-intensive 
applications. Despite the TMC-3260’s au¬ 
tomatic bus termination, I would recom¬ 
mend the A HA-2940 for server applica¬ 
tions, unless price is a critical concern, ■ 


Sieve Apiki is a BYTE contributing editor and se¬ 
nior developer ai Appropriate Solutions , Inc., a 
Peterborough New Hornpshire-based consulting 
firm , You con reach him on BIX or the Internet at 
apiki@bix.com. 
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When you invested in SCSI bus performance, 
this probably wasn’t what you had in mind. 



Give your bus a boost with FPT. 

Data transmission problems on your peripheral bus can 
decrease your system’s performance. Now, you can buy 
the same breakthrough technology that the top OEMs 
are specifying for their top-of-the-line systems. 

Every peripheral on your bus is probably connected by a 
connector from a different company, and tied to the end 
of cable by who-knows-who. Any difference in impedance 
can cause signalling errors, resulting in bottlenecks and 
inefficient data transmission. 

Forced Perfect Termination was developed cooperatively 
by Aeronics and IBM to solve the problems of reflections in 
data transmission, when high-performance computers are 
installed with peripherals from multiple vendors. 

First with Forced Perfect Termination, our active terminators 
purposely mismatch impedance higher and lower than the 
impedance of the transmission line, convincing the system 
that it is seeing a perfect impedance match. Because our 
terminators provide higher noise immunity resulting in 
improved data integrity, you can transfer data faster and 
farther while improving overall SCSI system reliability. 
Depending on your application, we offer a full line of FPT 
products — the FPT-3~ Silver Series, the FPT-18 r “‘ Gold 
Series for 50-pin fast SCSI performance, and the new FPT- 
27 T “‘Platinum Series, a 68-pin wide-SCSI terminator. 


And the best news is that, because the SCSI bus only needs 
terminators at the beginning and end, you can solve this 
problem for surprisingly little cost. Customers like Chase 
Manhattan spent days and thousands of dollars trying to 
pinpoint die problem; only to discover that the solution was 
to replace the no-name passive terminators 
that came with their external drives and 
printers, with the original American- 
made FPT terminators from Aeronics. 



Cheap passive terminators can’t touch the performance of 
Aeronics’ active FPT terminators. And copycat products are 
generations behind in terminator technology. With a full 
line of FPT products, Aeronics is the undisputed leader in 
terminator engineering and manufacturing — our business is 
terminators, not connectors. That’s why when companies 
like IBM, Unisys, Sun and Chase Manhattan need a solution 
to troublesome SCSI bus performance, they specify 
Aeronics’ FPT terminators. 


Fax us your system configuration along with the problems 
you’re experiencing and we will fax back a solution. All 
Aeronics products are 100% electrically tested, burned in, 
and backed by our full __ 

two-year warranty. f£PON/CS^ ' 



Turning concepts into imlity. 


FAX (512) 258-8441 • TEL. (512) 258-8040 • 12741 Research Blvd., Suite 500 • Austin, TX 78759 

* Patent Pending. © 1994 Aerunks, Inc. FPT-5 Silver Scries, KPT-18 Gold Scries and FPT-27 Platinum Series arc trademarks of Aeronics, Inc All other company names arc trademarks or registered trademarks of their respective companies 
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The Information Technology Services 
and Support Conference and Exposition 

December 5-7,1994 
Santa Clara Convention Center 
Santa Clara, CA 

A Unique Forum to Give You Practical 
Answers about Professional Services... 

• Systems Integration & Support 

• Outsourcing & Insourcing 

• Network Management & Services 
•Training 

.. .providing the solutions you need to cut casts, increase productivity and 
achieve your goals. But what are the best strategies for you? IT Services '94 
gives you trie inside track on today's—and tomorrow's—trends, innovations 
and resources. 

Attend These Information-Pa eked Conferences... 

The Executive Conference — Re-Stralegizing Your Information Jechnology: 
Maximizing Performance via Systems Integration, Outsourcing, and Insourcing — 
join other senior IS and Financial executives, CEOs, COOs and business operating 
executives and gain important insight and practical guidelines on business process 
re-engineering, client-server migration, downsizing, enterprise networking, ROI in 
new technology...and much more! 

The Managerial Conference —Getting Maximum Value from External 
Service/Supporl Providers —join IS professionals, network and line managers, and 
development & operations team members to find out about solid solutions for making 
the transition, contracting strategies, effectively selecting and managing suppliers, 
planning for new technologies, vertical market issues, line-of-business needs, small- 
scale & selective outsourcing, contracting network ana software support, custom pro¬ 
gramming, training and much more! 

Service Providers: Don't miss the Industry Forum focusing on industry trends and 
customer preferences on December 5. Fax today for details! 

Plus, Explore the Comprehensive Exposition... 

This is the only event that covers the complete scope of IT services and support. Make 
important face-to-face contact with the service providers who con help you achieve 
your goals—such as integrators, consultants, value-added resellers, dealers, and 
system and software companies. 

Produced hy; 

For more information\, 

Call the IT Services 
Hotline Today at 
(508) 429-2303 


Bring this coupon with you to 
the Santa Clara Convention on 
December 6 or 7 to register free 
for the IT Services '94 
Exposition ONLY. 

On-site, exposition-only 
registration without this coupon 
is $25. Expo-only registrants 
may also attend special free 
corporate presentations. 

Plan Now to 

Attend the Expo for FREE! 
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Four Peer Operating Systems 

Peer LANs have matured into trustworthy tools. Here T s 

how the top players-LANtastic, Microsoft Windows for Workgroups, 

Personal NetWare, and PowerLan-stack up. 


BARRY NANCE 

D OS-based peer-to-peer LANs 
have gotten a bad reputation 
among LAN administrators. 
Peer LANs can be fragile, because they 
use DOS as their underlying file-access 
mechanism. Furthermore, administrators 
view the indiscriminate sharing of work¬ 
station hard disks and directories with re¬ 
pugnance, because it lessens their control 
of system resources. Fortunately for ad¬ 
ministrators, peer LAN vendors are de¬ 
veloping new OS/2- and Windows 95- 
based products that will eliminate the first 
objection (see the text box "‘Peer into the 
Future”), And current versions of peer 
LAN products address the resource-shar¬ 
ing problem in different ways. 

I tested four peer-to-peer NOSes (net¬ 
work operating systems): Artisoft's LAN¬ 
tastic 6.0, Microsoft Windows for Work¬ 
groups 3.11, Novell's Personal NetWare 
1.0, and Performance Technology's Pow ¬ 
erLan 3.11.1 evaluated each for reliabili¬ 
ty, memory consumption* ease of use* 
price, security features, overall number 
and quality of features, and performance. 
The table “Performance Benchmarks’ 7 re¬ 
ports on file I/O benchmarks, while the 
table “Features Comparison” summarizes 
and contrasts product features. 

A Jury of Peers 

On a peer-to-peer LAN, my workstation 
can be your file server, your workstation 
can be my Ole server, and I can share your 
printer. The most significant practical lim¬ 
it for a collection of PCs sharing each oth¬ 
er's hard disks is tire lack of available drive 
letters for more than about 25 connec¬ 
tions—the alphabet just isn't big enough, 
Bui peer LAN vendors encourage you to 
dedicate one or more PCs as servers when 
you grow to have more than 20 or 25 PCs 
attached to a LAN* For smaller LANs, you 
can use the peer LAN product in a strictly 
peer arrangement. You and I can share 
riles without having to think of the file 
server as an intermediary. As the LAN 
grows, an unattended PC acts as a file serv¬ 
er. You simply run the server component 
of the peer LAN product on that one PC 


and then connect only to the shared re¬ 
sources of the unattended PC. By not run¬ 
ning the server component at the other (in¬ 
teractive) workstations, you regain some 
conventional memory. 

I ran each of the peer NOSes under re¬ 
view through test suites that evaluate reli¬ 
ability, application compatibility, perfor¬ 
mance, and peer-to-peer communications. 
The reliability test concurrently copies 
1000 files totaling 200 MB between sev¬ 
eral peer machines to test for rile errors 
under peak-load conditions. All products 
passed this test without incident. 

The compatibility tests check for com¬ 
pliance with DOS file-sharing conventions. 
All DOS applications issue DOS function 
calls to perform LAN file I/O. Certain func¬ 
tions (e.g., create file, change directory, and 
delete file) behave the same on a LAN as 
they do on a local disk. Other functions (e,g. t 
open file, read file, write file* and lock 
record) operate differently on a file server 
If you open a fi le* and I try to open the same 
file for exclusive access* my operation 
should fail, Likewise, the LAN should allow 
two workstations to simultaneously open 
the same file if both specify shared access. 
The LAN should also let a workstation iden¬ 
tify itself through the DOS function Get 
Machine Name. A NOS that passes these 
tests implements LAN specifications 
correctly and will work with Paradox, 
dBase, FoxPro, 

Lotus 1-2-3, Ex¬ 
cel, Access, Word¬ 
Perfect Office, and 
Microsoft Word, as 
well as any other 
application that 
uses LAN-aware 
DOS file I/O func¬ 
tions. All the peer 
LAN products re¬ 
viewed satisfac¬ 
torily implement 
these LAN char¬ 
acteristics. 

The performance 
suite determines 
the LAN operat¬ 
ing system's net¬ 
work file I/O per¬ 


formance by reading and writing files of 
random sizes. With elapsed times of about 
half those of LANtastic and Personal Net¬ 
Ware, PowerLan easily outdistanced the 
competition. The final suite tests PC-to- 
PC communications using NetBIOS pro¬ 
gramming techniques: this test is signifi¬ 
cant because third-party LAN utilities, 
remote-control programs, and some E-mail 
packages talk PC-to-PC via NetBIOS. 
Again, all the products offer excellent Net¬ 
BIOS connectivity, 

I tested these NOSes on PCs equipped 
with SMC EthcrCard Plus network 
adapters. The eight PC workstations and 
one unattended file server ranged from a 
486/25 IBM PS/Valuepoint to a 486/66 
Zenith Z-Station 500, For [he benchmarks, 
l set up each product in its recommended 
optimum configuration. To measure the 
responsiveness of these peer network 
products* 1 used BYTE's low-level DOS 
benchmark program running concurrently 
on the eight workstations. The BYTE test 
measures file read and write operations at 
the DOS function-call level. 


Artisoft’s LANtastic 


LANtastic has been a popular NOS for 
several years; version 6.0, released in 
March 1994, adds many new features. 
LANtastic has offered Windows support 



LANtastic's toolbars 1st you single-click on icons to perform network tasks. The included 
Artisoft Exchange E-mail is similarly icon-driven. 
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PERFORMANCE BENCHMARKS 

On the same hardware platforms, and with each product of* 
tlmlzed according to the manufacturers recommendations, the 
peer LAN operating systems showed markedly different times 
in tests measuring fiie I/O speed. Performance Technology's 
PowerLan, with its 32-bit PowerServe module, was the fastest 
of the four. 



LANTASTIC €.0 

MICROSOFT 
WINDOW m 
MGMIJPSU1 

possum 

lemma 

roflouim 

Seek 

1.2 

0.3 

1.8 

0.7 

Read 

17.3 

12.1 

19.5 

9.5 

Writ© 

7.0 

6.4 

10,7 

4.8 


Times are in. milliseconds. The network constsied of nine mixed-brand 486- 
based PCs of varying dock speeds, each equipped wilti an SMC EtherCard 
Plus network adapter. One machine was dedicated as the file server. 


since version 40, and the current 
incarnation supplies a network 
DDE function called Linkbook, 
Working between DDE clients and 
servers running on separate PCs, 
Linkbook does a good job of en¬ 
abling applications to automate the 
sharing of document sections, 
spreadsheet rows, and other data. 
LANtastic’s Windows interface 
makes print queue management, 
network management. E-mail, and 
other tasks as simple as pointing 
and clicking, 

LANtastic offers a universal 
client feature that lets you connect 
LANtastic workstations to Net¬ 
Ware, LAN Server, and other server-based 
NOSes, In version 6,0, LANtastic is again 
adapter-independent. Beginning with ver¬ 
sion 4.0, you needed to buy a special ver¬ 
sion of the software at $99 per worksta¬ 
tion if you wanted tu use non-Artisoft 
network adapters. But in version 6.0, Arti¬ 
soft reverts to a per-node prieing scheme 
that lets you use NDIS, ODI (Open Data- 
Link Interface), or Artisoft’s own drivers to 
access a network adapter not manufactured 
by Artisoft, A separate product from Arti¬ 
soft lets Macintosh computers participate as 
workstations (but not servers) on the LAN, 
In addition, LANtastic’s NetBIOS uses an 
IPX format for its LAN packets, letting 
you use popular IPX routers if you need 
to connect multiple LANs into a WAN. 

Memory-wise, LANtastic 6.0 isn't as 
frugal as earlier versions were. But ver¬ 
sion 6.0 still needs only 45 KB in a work¬ 
station: 21 KB for NetBIOS, 6 KB for 
SHARE, and 18 KB for the Redirector 
module. The Server module adds 60 KB, 
for a total of 105 KB, All but the Server 
module can load high on a computer 
equipped with a 386 or better CPU, leav¬ 
ing 545 KB available for running DOS 
programs. Artisoft’s ALONE program can 
turn a peer server into a dedicated resource, 
and the LANcachc utility docs a good job 
of caching both read and write operations 
for multiple drives. Neither the fastest nor 
the slowest NOS I tested, LANtastic came 
in third in the benchmarks. 

Like PowerLan, LANtastic can recog¬ 
nize LIPS (uninterruptible power supply) 
signals and shut down during power out¬ 
ages, It also comes with an easy-to-use E- 
mail application, Artisoft Exchange, that 
integrates post office names and addresses 
with the roster of LAN accounts, so you 
don’t have to enter user names twice. You 
also get fax and pager communications, as 
well as a group scheduler. 


You can set up as much security on a 
LANtastic network as you need. After cre¬ 
ating each network user, you point and click 
to grant permissions and rights. You can 
password-protect disk drives, directories, 
or individual files. LANtastic can produce 
audit trails that track network activity. A 
server that is low on disk space or that is ex- 
periencing high CPU use can send warning 
messages to network administrators. 

Artisoft hasn’t forgotten LANtastic’s 
simpie-is-best roots. If you don’t need the 
rich set of features LANtastic offers, you 
might want to investigate Artisoft's Simply 
LANtastic product. Simply LANtastic for¬ 
goes many features of the full LANtastic 
product to give you a basic, no-frills net¬ 
work environment for sharing files and 
printers. Al the other end of the spectrum, 
Artisoft offers CorStream Server, a com¬ 
bination of LANtastic workstation soft¬ 
ware and NetWare 4.0 file server software. 


HPlicrosoft Windows for Workgroups ! I 


Performance enhancements make version 
3.11 of Microsoft 
Windows for Work¬ 
groups a noteworthy 
upgrade of version 
3.1, but the software 
continues to suffer 
from security short¬ 
comings that keep it 
from being seriously 
considered by large 
organizations. Ver¬ 
sion 3,11 also im¬ 
proves greatly on 
the product’s multi¬ 
protocol support. 

WFW installs eas¬ 
ily, and you can con¬ 
nect WFW PCs to a 
NetWare network or 


an SMB-based network such as 
TBMTs LAN Server. 

WFW is a combination of Win¬ 
dows 3.1, a peer-to-peer NOS, an 
E-mail application, and an appoint¬ 
ment book. The E-mail software is 
Microsoft Mail, and the appoint¬ 
ment-book software is Microsoft 
Schedule*, 

WFW runs best on a 386-, 486-, 
or Pentium-based computer with at 
least 8 MB of RAM. On a lesser 
CPU chip or without sufficient 
memory, the software executes in 
Standard mode instead of 386 En¬ 
hanced mode. You can share files 
only if Windows is running in En¬ 
hanced mode. 

Conventional RAM use isn't a mean¬ 
ingful measurement in the WFW environ¬ 
ment, because the software shares files only 
when Windows is running, and Windows 
loads some of the WFW drivers in extended 
memory. 

An optional Workgroup Connection for 
DOS package consists of DOS-only soft¬ 
ware. Workgroup Connection for DOS lets 
PCs that can’t or don’t run Windows ac¬ 
cess resources shared by computers that 
are running WFW. 

You use the regular Windows File Man¬ 
ager to share a directory onaPCrunning 
WFW in 386 Enhanced mode. You can 
let other team members access an entire 
hard drive, a directory, or (through Print 
Manager) a printer. 

You have three options for setting up 
security for a shared resource: Read-Only, 
Full, and Depends on Password. Read¬ 
only access grants people at other work¬ 
stations the right to view files but not 
to delete or change them. Read-only ac¬ 
cess also prevents anyone from creating 



Windows for Workgroups includes a version of the popular Microsoft Mail, which offers 
one of the best E ntail interfaces available. 
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Supports PC, 

PC/XT. PC/AT. 

PS/2 and 100% compatibles 

Supports monochrome or 
color VGA monitors 

S/2 style or Microsoft/Logitech 
serial mouse support available 

Offers conversion from RGB color 
to gray scale 


PC-EXTENDER /%£" 


Extend the distance between your PC and a 
keyboard, VGA monitor, and mouse up to 250 feet! 



PC-COMPANION /%£ 


Add a second keyboard, monitor and mouse 
to your PC up to 250 feet away! 


Supports PC/AT, PS/2 and 100% compatibles. 


Mouse support available at 
both local and remote 
workstations 


• Combine monochrome and color 
VGA monitors 


Switch selectable 
privacy mode 



Announcing Macintosh Support! 

Open up a new world of applications for 
your Macintosh! The new Mediator™ for Macintosh 
allows you to connect any of these PS/2 compatible 
Cybex products or PS/2 peripherals to your 
Macintosh computer. 



PC-EXPANDER/%£ 

Add up to 7 keyboards, monitors and mice 
to your PC up to 250 feet away! 


AutoBoot Commander" 

Control up to 96 file servers with just 1 
keyboard, monitor and mouse! 

• Supports all 100% IBM compatible computers 



• Microsoft and Logitech serial mouse support 
available at all workstations 


• Automatic 
keyboard and 
mouse switching 


• AutoBoot '* feature boots computers without user intervention 

• New KeyScan’” feature for keyboard controlled scanning 

• Jumperless support for analog (VGA) and TTL video 

• Add a second control center up to 150 feet away 



Cybex Corporation 

4912 Research Drive Huntsville, AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 

PC, PC/XT, PC/AT, PS/2 and IBM are registered trademarks of IBM Corporation. Macintosh Is a registered 
trademark of Apple Computer, Inc. Microsoft and Logitech are trademarks of their respective companies. 
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directories below the shared-resource di¬ 
rectory name. Full access lets other people 
view, edit, and delete files and create or 
remove directories. With the Depends on 
Password option, you can give read-only 
access to some people and full access to 
others. A person at another computer on 
the LAN obtains the appropriate level of 
access by entering a password matching 
the read-only or full-access password you 
designate. 

Unfortunately, WFW does not maintain 
a network-wide roster of log-on accounts. 
Thus, when you use any workstation for 
the first time, the NOS asks you to register 
as a new user, even though you've logged 
on from other machines in the past. The 
same happens if you mistype your log-on 
account name. 

In addition, you can’t prevent someone 
from adding or removing directories, using 
more than a designated amount of disk 
space, modifying file attributes, or log¬ 
ging in from multiple workstations. You 
can’t use WFW to force people to use or 
change passwords, nor does it support a 
user-groups concept to help distinguish 
security levels. 

The bundled Schedule* software lets 
you share your appointment book across 
the LAN, so you can coordinate meeting 
times with coworkers. Unlike PowerLan 
and LANtastic, WFW doesn’t recognize 
power-is-fading signals from a UPS. 


Novell’s Person.il NetWare 


Personal NetWare, introduced in fall 1993. 
is a redesign of Novell’s first peer LAN 
operating system, NetWare Lite. Novell 
continues to sell NetWare Lite to compa¬ 
nies that already use Lite and need to add 
more PCs. But the company doesn’t plan 
to enhance NetWare Lite with additional 
functions; instead, it will focus on Per¬ 
sonal NetWare. Novell supplies several 
network adapter drivers with Personal Net¬ 
Ware, and the NOS works with any driv¬ 
er that complies with Novell’s ODI stan¬ 
dard, just as the client for server-based 
NetWare does. 

As you’d expect. Personal NetWare in¬ 
teroperates well with NetWare 2.2, 3.12, 
and 4.0. Personal NetWare uses Novell’s 
VLM (Virtual Loadable Module) software 
technology to manage the loading of the 
ODI drivers and redirector functions. The 
latest version of Novell’s client kit for the 
company’s server-based NetWare products 
supports TCP/EP as a substitute for IPX, but 
Novell hasn’t yet updated Personal Net¬ 
Ware to offer TCP/IP connectivity. (You 


Peer into the Future 


Virtually all peer LAN products use DOS to access files on the 
server’s hard disk, but DOS won't be with us forever. Microsoft 
has even hinted that it may not develop new versions of DOS in the 
future. Although the products reviewed here add peer networking 
to a DOS or DOS-and-Windows environment, the future of peer 
LANs may rise or fall with the success or failure of OS/2 and 
Windows 95 (formerly known as Chicago). 

IBM includes a peer-to-peer feature in its new OS/2-based 
LAN Server 4.0 product, Microsoft promises peer networking in Windows 95, and Arti¬ 
soft should soon release LANtastic for OS/2. (Windows NT offers peer-to-peer sup¬ 
port. and a combination of Unix and NFS (Network File System) can be used to create 
a peer arrangement. But Windows NT and Unix remain too large and resource-hungry 
to be considered desktop operating systems.) 

The peer-to-peer feature of LAN Server 4.0 lets OS/2 workstations easily access each 
other’s hard disks and printers with just a click of the mouse on the Workplace 
Shell-aware LAN Server icons. Similarly, Windows 95 offers GUI-driven resource 
sharing, but it emphasizes the ability to browse the LAN to find a resource to which to 
connect. LAN Server, with an attitude that’s a bit more conservative and staid than 
Windows 95’s, is based on the principle that you should connect to the LAN resources 
when you first log on to the LAN—browsing is discouraged. Windows 95 will be able 
to network right out of the box, but you must buy both OS/2 and LAN Server to achieve 
IBM peer networking. 

LANtastic for OS/2 was in beta test as I wrote this article. Code-named Sidewinder, 
the LANtastic for OS/2 product will enable DOS, DOS-and-Windows, Macintosh, and 
OS/2-based workstations to connect to a file server that’s running OS/2. You’ll be able 
to add LANtastic for OS/2 to an existing LANtastic LAN, as long as the workstations use 
version 5.0 or later of LANtastic. The combination of LANtastic and OS/2 should let you 
create interesting and useful client/server environments. 



can manually graft TCP/IP into a Personal 
NetWare environment but only with some 
difficulty.) Personal NetWare integrates 
well in a Windows environment and can 
even install successfully over WFW. 

Personal NetWare’s components con¬ 
sume 110 KB on a server—16 KB for IPX, 
45 KB of server software, and 49 KB of 
VLM and requester 
software. On a client- 
only machine. Per¬ 
sonal NetWare uses 
65 KB of RAM. De¬ 
pending on the upper 
memory that’s avail¬ 
able in your PC, you 
can load the 16-KB 
IPX and 10 KB of 
the VLM module in 
upper memory. NW- 
Cache is an optional 
module for boosting 
server performance, 
and you can install 
optional security and 
SNMP modules. 

Personal NetWare 
supports up to 240 


users—fewer than the other peer LAN 
products. However, Novell suggests you 
switch to server-based NetWare 3.12 or 
4.0 when your LAN grows beyond 25 
workstations. 

Like WFW, Personal NetWare does 
not understand UPS signals. Novell makes 
a Personal NetWare patch available on 


Personal NetWare 



Personal NetWare makes connecting to NetWare servers or other Personal NetWare 
PCs easy, because its VLM technology is basically the same one that Novell offers 
in its client kit for server-based products. 
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C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 


thousands of programmers have 
^already discovered how to get dBASE, 
FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with con¬ 
currently running FoxPro for Windows 
applications. You see, CodeBase tech¬ 
nology is simply the best way to add 
multi-user xBase compatible DBMS 
power to C, C++, BASIC, or Pascal. 


You still get high speed & small size 

CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE’s can be as small as 
45K! You'll also like the speed-with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 

Introducing CodeControls 

Now formatted data entry in Windows is as easy 
as point & click! 



Introducing the new CodeControls, a unique set 
of data-aware custom controls. Now simply drop 
them into your Windows applications via your 
favorite visual interface builder. 


NEW-You get formatted data entry 

Experienced Windows programmers 
know formatted data entry is difficult 


to program under Windows. But with 
our new CodeControls . you can simply 
'Point & Click' to design data entry 
windows for date, numeric, and character 
information-formatted just the way you 
want it. 


NEW-Data-aware controls 

Our custom controls are data-aware, so 
now you can easily build a scrolling list 
box that’s tied to a data file, or look up 
matching combo box entries-even as the 
user types. 


Introducing CodeReporter 2.0 

Now use the new Instant Report Wizard to create 
a variety of reports-instantly. 



Introducing the new CodeReporter 2.0, our inter¬ 
active xBase report writer. We designed it with 
developers in mind, but end-users will love it. 


NEW-You get instant reports 

Use our new Instant Report Wizard to 
quickly create a wide variety of 
reports-in an instant, then easily refine 
them as necessary, or let your end users 
build their own special reports! 


NEW-You get drag & drop 

We've added drag & drop capabilities to 
CodeReporter , so regardless of whether 
you want data, totals, or text, simply drop 
a report object onto your layout screen. 


NEW-You get interactive queries, 
sorts, & relations 
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Use CodeReporter to 
visually design reports 
easier than ever. For 
example, you can 
quickly build query and sort 
expressions using our calculator-style 
expression builder. In addition, you can 
easily relate data files together using 
our graphical relation builder. 



“There's never been a better time to buy 
into CodeBase technology. You get 
complete xBase compatibility, full 
DBMS power, plus an interactive report 
wTiter and a set of unique data-aware 
custom controls for Windows.” 

Buy One, 

Get Two FREE. 

Now when you buy any one of our xBase 
compatible library products: CodeBase, 
CodeBase**, CodeBasic or CodePascal 
(for the language of your choice), you’ll get 
both the new CodeReporter 2.0 AND the 
new CodeControls 2.0 absolutely FREE- 
for a limited time only. 

To Order Now Call 

403 - 437-2410 

Unconditional 60-Day Money-Back Guarantee 

SEQUITER 11 FAX 403-436-2999 
SOFTWARE INC. Ill UK Tel. +44-81-317-4321 


RO. Box 575 Newmarkel NH 03057-0575 

01994 Sequll* SoTtwcr* me. Al reserved CodeBase. CodeBase** CodeBasic. CodeGepomx and CodeCorfrob are Irademario of SeqLtfOf Softy*** Inc A* other product name* mentioned herein are trademarks of ther respective companies. 
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CompuServe and the Internet (at the ftp 
site “ftp.novell.com”); the filename is 
P10U04,EXE, 

Installing and connecting Personal Net¬ 
Ware PCs is fairly simple. However, when 
i rebooted an active workstation/server 
PC, simulating a power failure, the other 
Personal NetWare machines sometimes 
had trouble reconnecting. No other product 
had this problem. 

Your data is as secure with Personal Net¬ 
Ware as with regular NetWare, For each 
user, you can enable or disable the account, 
grant or revoke supervisor (management) 
privileges, require passwords, seLthe min¬ 
imum number of characters and expiration 
date of the password, and delete accounts. 
For each director, you can specify default 
access rights and single out Lhose users who 
should have nondefauli access rights. In a 
Personal NetWare environment, you can 
choose to have no security at all by chang¬ 
ing the STARTNET.BAT file so that it 
doesn’Uoad the security module. You save 
some workstation memory by not loading 
the security module, but then all worksta¬ 
tions have full access to the shared resources 
of lhaL server. 


Performance Technology's PowerLaiQQl 


The fastest peer-to-peer NOS tested. Power- 
Lan comes with a five-user version of 
DaVinci eMail for DOS and Windows. 
(Performance Technology bundled Lo¬ 
tus’s cc:Mail product with early versions of 
PowerLan.) The company also sells re¬ 
mote-control and Epoch groupware cal¬ 
endaring software. 

PowerLan’s Windows interface uses a 
plug metaphor to depict shared-resource con¬ 
nections; you drag a plug icon from a drive 
letter or printer port to a network volume or 
print queue. Alternatively, network admin¬ 
istrators can set up permanent drive map¬ 
pings that everyone on a LAN can use. Even 
the administrative functions of PowerLan 
are enabled for drag and drop. You can 
add a user to a named group by dragging 
that person’s log-on account icon from the 
non mem her side of a window to the mem¬ 
ber side. 

PowerLan achieves its high performance 
through well-written software—the Net¬ 
BIOS Implementation is one of the best on 
the market. Another PowerLan component, 
a 32-bit, multithreaded dedicated server 
module called PowerServe, contributed to 
PowerLan’s fast benchmark times. In fact, 
PowerLan proved to be nearly as fast as Net- 
Ware 3.11, beating the other peer LAN 
products to the Finish line and even out¬ 



PowerLan sports both a toolbar and a PowerLan menu option in File Manager, 
making it easy to access PowerLan functions in the Windows environment. 


pacing Windows NT- 
Advanced Server 3.5. 

PowerLan supports 
packet drivers, GDI, 
and NDIS. In addi¬ 
tion, it offers mono¬ 
lithic implementa¬ 
tions of NetBIOS for 
most network cards, 
which cuts the proto¬ 
col stack’s RAM needs 
and raises its perfor¬ 
mance, because the 
monolithic NetBIOS 
drivers talk directly to 
particular brands of 
adapters, milking OD1 and NDIS unnec¬ 
essary. PowerLan easily networks DOS 
and DOS-and-Windows workstations 
with other SMB NOSes, such as IBM’s 


LAN Server. PowerLan 3.11 also inte¬ 
grates well into a server-based NetWare 
environment. With Performance Tech¬ 
nology’s optional Powerfusion product, 


FEATURES COMPARISON 



MICROSOFT 
WINDOWS FOR 

PERSONAL 



LANTASTIC 6.0 

WORKGROUPS 3.LJ NETWARE 1.0 

POWERLAN 1.11 

Network software 

Server memory use 

105 KB 

16 KB 1 

110 KB 

84 KB 

Client memory use 

45 KB 

16 KB 1 

65 KB 

45 KB 

Loadable in upper memory 

• 

• 

• 

• 

Server disk cache 

• 

• 

• 

• 

Maximum nodes 

Unlimited 

Unlimited 

240 

Unlimited 

Recognizes UPS 

• 

O 

O 

• 

Can share CO-ROM 

# 

• 

• 

• 

Supports NDIS 

• 

• 

O* 

• 

Supports ODI 

• 

# 

• 

• 

Interfaces to SMB LANs 
(LAN Server. NT) 

• 

• 

o 

• 

Interfaces to NetWare 

m 

• 

• 

• 

Macintosh connectivity 3 

Optional 

o 

o 

O 

Offers network DOE 

• 

• 

o 

o 

User interface 

Command line 

• 

• 

• 

• 

Text-mode menu 

• 

• 

• 

• 

Windows interface 

• 

• 

• 

• 

Printing 

View print queue 

• 

• 

# 

• 

Modify queue 

• 

• 

• 

• 

Security 

Log-in time restrictions 

• 

• 

• 

• 

Expiration dates 

• 

o 

o 

• 

User groups 

• 

o 

• 

• 

File-level passwords 

• 

o 

q 

Q 

Other features 

E-mail 

• 

• 

o 

• 

Group scheduling 

• 

• 

o 

* 

Fax software 

• 

• 

o 

O 

SNMP agent 

O 

Q 

• 

o 

Remote access 

• 

• 

6 

Optional 

Price per node 

$119 

S219.95 4 

$99 

£99 

1 Windows automatically loads some drivers in eartanded 

3 Also available in Miramar Systems' Personal MacLAN Connect, 

memoir 


4 $69.95, i! upgrading Inom Windows 3.1. 


^ Through an ODMO’NDIS mfivortor (shim). 

* = yes; Q = no 
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applications know no limit. 




Build multi-megdiyte DOS programs 
easily, in 16 or 32 bits. 

Here are two great solutions to your DOS 

memory crunch: TNT DOS-Extender® 

for up to 4 gigabytes in 32 bits, and 

2S61DOS-Extender™ for as much as 16 

megabytes in 16 bits. Finally your programs 

can access all the memory in a PC. 

Choose TNT DOS-Extender if you want 
ultimate 32-bit power and speed. The flat 
memory model also makes it simple to port 
from UNIX. Or, to boost memory in your 
16-bit application, use 286[DOS-Extender. 
Either way, you get die most trusted, most 
widely-used DOS-Extenders in the world. 



Favorite tools. 

,411 Phar Lap DOS-Extenders work with 
Microsoft and Borland C/C++ compilers. 
For 32-bit development, you can also 
choose MetaWare, Symantec, or Watcorm 
Keep using CodeView^ or Ihrbo Debugger, 
and all your run-time libraries, including 
graphics. Nobody else gives you this 
flexibility. 

Enhances performance. 

The TNT DOS-Extender turns 
DOS into a true 32-bit operating 
system with a flat, 32-hit address 
space. You’ll build smaller, faster pro¬ 
grams, and dramatically improve the per¬ 
formance of math-intensive applications. 

Get advanced features like multitasking, 
DLLs, and threads. 

Compatibility. 

Because you embed a Phar Lap DOS- 
Extender into your program, there’s nothing 
special for end-users to type at the DOS 


% 


prompt. All they see is the power they 
never got under conventional DOS* And 
because Phar Lap products support the 
XMS, VCPI, and DPMI industry 1 standards, 
your applications run under DOS, Windows 
(3.1 and NT), OS/2, and even Windows 95- 



Adds Windows GUI, too. 

| With the TNT DOS-Extender, you 
can turn a DOS application into a 
| Windows application. Our exclu¬ 
sive WinPipe technology lets you retrofit 
existing DOS applications with a Windows 
front-end. And, unlike Windows programs, 
your applications will run wherever you 
want them — under Windows and DOS. 


Fully proven. 

Phar Lap DOS-Extenders are the leading 
DOS memory solution, in use in thousands 
of products including Visual G++ by 
Microsoft and AutoCAD by Autodesk. Call 
today and find out how you can push the 
limits of your applications with Phar Lap 
DOS-Extenders. 



60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 FAX: 617-876-2972 


Mar Up and TNT Ous-fatetitter ire Mastered! srydemarte, and 28(iiP0S’£if tender is a trademark «r Phar Lap Software. Inc. 
All other product and company names arc trademarks or registered trademarks ot their respective holders. 


Circle 522 on Inquiry Card. 





SIMPLY 
THE BEST 
RESOURCE 
FOR 
DIRECT 
BUYERS! 


Use BYTE’s fast, conven¬ 
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you can also easily connect to Unix-based 
computers. 

A PowerLan workstation typically loads 
the NetBIOS, Redirector, and Server mod¬ 
ules, along widi the DOS SHARE program. 
You select other modules at installation 
time for printer sharing, disk caching, Net¬ 
Ware integration, and workstation remote 
control. 

Without loading PowerLan into high 
memory, I had 537 KB of conventional 
RAM free. The SHARE program took 6 
KB, the PowerLan NetBIOS took 42 KB, 
the Redirector took 15 KB, and the op¬ 
tional Server module took 21 KB—a total 
of 84 KB. (You don't need to load the 
Server module on a PC that won’t act as a 
server on the LAN.) On a 386 or higher 
CPU, all of PowerLan can be loaded into 
high memory: I had 621 KB free for DOS 
applications in this configuration. Also, 
PowcrServe, the dedicated server software, 
can use all the RAM in a computer to 
cache disk reads and writes. 

1 tested the ability of all four NOSes to 
recognize and respond to signals from a 
UPS. The PowerLan 11 le server recognized 
such signals and performed a graceful shut¬ 
down before the UPS batteries ran out. 

PowerLan's print queue manager lets 
you see what's in the queue and tells you 
when the printer is off-line or out of paper. 
Queue maintenance tasks, such as chang¬ 
ing print job priorities and canceling print 
jobs, are easy. You can connect multiple 
printers to a single queue and make print 
jobs go to the printer that becomes avail¬ 
able first. PowerLan can even display the 
target printer on a map of your office, so 


that you don't have to remember where 
printer “HPIVsi" is located. 

PowerLan offers a range of security op¬ 
tions. You can assign passwords to shared 
printers, grant users nead/write/create rights 
for disk drives and directories (but not in¬ 
dividual files), dole out privileges to users 
that allow or restrict multiple concurrent 
server log-ins, and otherwise protect your 
data. Overall, PowerLan's security fea¬ 
tures are comparable to those of LANtas¬ 
tic and Personal NetWare, and superior to 
those of WFW. 

The Final Judgment 

Where peer access makes sense—in small, 
cost-conscious groups that need to share 
disks equally—peer LAN products pro¬ 
vide good value. If you want performance, 
PowerLan is your likely choice. For tight 
Windows integration on machines that can 
run in 386 Enhanced mode, Windows for 
Workgroups is for you. Personal NetWare 
is especially good at providing peer ac¬ 
cess in a NetWare server-based environ¬ 
ment. And you'd buy LANtastic if you 
wanted a full-featured peer LAN. 

What's the best peer LAN operating 
system overall? For its combination of fea¬ 
tures, excellent Windows and NetWare in¬ 
tegration, and small RAM footprinl on 
client machines, LANtastic is the best of 
the four, ■ 


Barn■ Nance is a BYTE contributing editor and 
the author of Using OS/2 Warp 3.0 (Que, 1994} 
and Client/Server LAN Programming (Que, 1994}. 
You can reach him on the Internet or BIX at 
harryn@bix.com. 
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Towa Chuseyo 


When it canes to help for your canputer, 
there’s just one word you have to know. 


CompuServe. Because on CompuServe you can be in 
direct touch with many of the hardware manufacturers and 
software publishers themselves. Not to mention a world¬ 
wide network of people like yourself w ho have already 


COUNTRY 

TOLL-fREE 

DIRECT 

FAX 

Australia 

1-800-025-240 

(+61) (2) 410-4260 

(+61) (2) 410-4223 

Chile 


(+56) (2) 696-8807 

(+56) (2) 698-1474 

France 

AZUR: 36-63-81-22 

(+33) 1-47-14-21-65 

(+33)1-47-14-21-51 

Germany 

01303732 

(+49) (+89) 66 55 0-111 

(+49) (+89) 66 55 0-242 

Hong Kong 


(+852)599-2788 

(+852)506-3445 

Hungary 


(+36) (1)212-4612 

(+36) (1)212-3126 

Israel 


(+972) (3) 6388230 

(+972) (3) 6388288 

Japan 


(+81) (3) 5471-5806 

(+81) (3) 5471-5890 

South Korea 

080-022-7400 

(+82) (2) 528-0472 

(+82) (2) 528-0597 

Mexico 


(+52) (5) 629-8190 

(+52) (5) 6296198 

New Zealand 

0800-446-113 

(+61) (2) 410-4260 

(+61) (2) 410-4223 

South Africa 

0800-112252 

(+27) (12) 841-2538 

(+27) (12) 841-3604 

Taiwan 

080-251-009 

(+886) (2)6516899 

(+886) (2) 651-1801 

United Kingdom 

0800 289 378 

(+44) (272) 760681 

(+44) (272) 252210 

Venezuela 


(+58) (2) 793-2984 

+58) (2) 793-1952 

Elsewhere 


(+1)614-529-1349 

(+1)614-529-1610 


encountered — and solved — the very same problems 
you have now. You’ll get answers that are fast and accurate, 
so no problem will be a problem for long. 

And that’s just the tip of the iceberg. CompuServe 
is a vast, worldwide information resource that can help 
to make your life infinitely easier in many other ways, 
too. With everything from extensive global communi 
cations abilities to help keep you in touch, to vast research 
resources to help keep you in business — all at your 
service, 24 hours a day, seven days a week. 

For more information on how much CompuServe 
can do for you, just call one of the phone numbers listed 
here or e-mail us at USlNFO@ClS.compuserve.com. And 
let us give you an example of just how helpful we can be. 

CompuServe 
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Visual Programming for Lotus Notes 

Notes ViR adds significant new features to Lotus Notes, including visual 
programming, reporting and charting tools, and enhanced connectivity 


RICK DOBSON 

W ithout a doubt, Lotus Notes 
has become a huge player 
in the groupware market. 
The extensibility of Lotus Notes makes it 
much more than simple conferencing and 
information-sharing software. In fact, the 
word simple is rarely used in the same sen¬ 
tence with Lotus Notes. Complexity, es¬ 
pecially development complexity, has long 
been a common complaint about Notes. 
The lack of strong reporting and charting 
tools has been another perceived weak¬ 
ness. Lotus Development has addressed 
these specific problems with the release 
of Lotus Notes ViP (Visual Programmer). 
Similar in design and ease of use to Mi¬ 
crosoft’s Visual Basic, Notes ViP is dif¬ 
ferentiated by several distinctive touches 
that promote ease of use, programmabil¬ 
ity, and Notes compatibility. 

Notes ViP delivers some essential ca¬ 
pabilities sorely lacking in Lotus Notes. 
It more fully integrates Notes with corpo¬ 
rate data sources, including legacy data¬ 
bases. It provides a BASIC-compatible vi¬ 
sual programming environment and visual 
linking tools to speed and simplify appli¬ 
cations development. And it includes re¬ 
porting and charting components that pro¬ 
vide richer output. 

Essential ViP 

Applications built with Notes ViP inte¬ 
grate seamlessly with Notes, inheriting all 
of Notes’s rich groupware functionality, 
including full-text searching, replication, 
remote access to data, encryption support, 
and mail-enablement. Notes ViP links to 
Notes databases through the Notes API. 
The Notes ViP data object permits the 
reading of Notes forms and views. Notes 
ViP applications can also update Notes 
databases. The same data object that links 
Notes ViP to Notes database objects also 
ties it to legacy relational databases, such 
as Oracle, IBM DB2, IBM AS/400, SQL 
Server, dBase, and Paradox. Notes ViP 
readily links and joins Notes databases 
with tables from these products and other 
databases and spreadsheets. Notes ViP in¬ 
terfaces with non-Notes databases through 
Datalens and ODBC (Open Database Con¬ 
nectivity) drivers. 


lpp~ 

Notes ViP Designer - [MYMYBASI.VIP] 

- m 

Ifnir 

Edit Run Iools Window Help 

■■■■■■■ 


likJBMSKSI 

Basics * (Design) 


Q Lr*3|Lmk) 


-L 


File Edit Script Help 


Script Editor 


Module: Basics 


Ill o '*" 1 


i E 


function Link3 Jink%(src as Data, dest as Chart) 


ISetDrawChartAndPrint] 


•Set data source for chart and draw chart 


dm retCode%, i% 
dest ChartSource » sreneme 
For i»1 To sre Result CotumnCount 
retCode% * dest.SetCotumnUsage(l, DONTCHART) 
Next I 

ret Code % - dest DrawChartO 

•Custom addition, this code is copied from the original 
Version of Mybasic2 vip in the Getting Started manual 
retCode% - dest PrWChartQ 



Compile 


Chart Error 


You have not entered or selected any 
Chart cannot create a chart. 


Notes ViP includes the Toolbox—just 
like Visual Basic—so applications devel¬ 
opers can draw objects on a form or ap¬ 
plication window. A unique Link Tool 
makes it an easy matter to assign any of 85 
precoded behaviors to pairs of objects in an 
application window. The updated Lotus¬ 
Script version 2, a BASIC-like language 
that will become Lotus’s standard scripting 
language, lets developers customize pre- 
coded behaviors, as well as create new be¬ 
haviors without a prior model. LotusScript 
even empowers visual programmers to cre¬ 
ate their own custom object classes instead 
of creating them in C++. 

The Link Tool is one of Notes ViP’s 
most distinctive features. Tying two ob¬ 
jects together can be as simple as choosing 
the Link Tool in the Toolbox and then 
drawing a line from a source to a destina¬ 
tion object. The Link Tool automatically 
assigns a default behavior to the link be¬ 
tween the two objects. If you prefer to have 
a different precoded behavior between the 
two objects, you can select one from a list. 
As you highlight different behaviors, the 
Description text changes and new Lo¬ 
tusScript code shows in the Script text box. 

For example, if you draw a link between 
a command button and a chart object. 
Notes ViP automatically selects Draw- 


Notes ViP’s Link Tool automatically assigns a de 
fault behavior to the link between two objects. 
Drawing a link between a command button and a 
chart object generates the default behavior 
DrawChart. This precoded script redraws the 
chart whenever you click the button in the Run 
view. As you highlight different behaviors, the 
Description text changes and new LotusScript 
code shows in the Script text box. 

Chart, its default behavior for the pair of 
objects. This precoded script redraws the 
chart whenever you click the button in the 
Run view. 

If none of the precoded behaviors meet 
your requirements, you may be able to de¬ 
velop the needed code by slightly editing 
one of the standard links. You select the 
link, click the right mouse button, and 
choose Script Editor from the menu that 
appears. From here, you can edit the Lo¬ 
tusScript code that controls the link’s be¬ 
havior. 

The Link Tool offers benefits to both 
beginning and experienced applications 
developers. Novice developers will find 
it easy to automate applications by choos¬ 
ing precoded scripts from a list. Advanced 
developers will find the Link Tool a help in 
building rough prototypes during visits to 
clients. 

Developing with LotusScript 2 

LotusScript, which Lotus originally intro¬ 
duced with Improv, was extended with the 
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Notes ViP 


Building Notes ViP Objects 

Code illustrating how to define classes with LotusScript. The code 
also reveals Itow to create and use objects that put the class 
definition to work in an application. The CLASS. . .F.ND statement 
defines the class. D1M or S ET statements in association with the NEW 
keyword create objects from class definitions. After an application 
creates an object for a class. it can use the object, manipulate its 
properties, and perform tasks with its methods. 

CLASS Customer 

PUBLIC Name AS STRING 
PUBLIC Address AS STRING 
PUBLIC Balance AS CURRENCY 

SUB CheckOverdue 
'Send an overdue letter 
IF Balance > 0 THEN 
PRINT "Overdue balance:" 

END IF 
END SUB 
END CLASS 

DIM X AS NEW Customer 

'This is a legal statement, 

'because Name is PUBLIC. 

X.Name ** "McGraw-Hill, Inc." 

'Balance is PUBLIC. 

X.Balance - 2000.00 

DIM B AS CURRENCY 
'Assigns the value 
'member Balance to 
B - X.Balance 
'Prints Overdue balance: 

X.CheckOverdue 

'Prints amount of balance for object X 
PRINT B 


of the PUBLIC data 
the variable B 


Class Inheritance 

Classes can inherit properties and methods from each other. The AS 
keyword on the CLASS line references the base class. Here, the AS 
keyword references the Customer class (from the listing “Building 
Notes ViP Objects") when it starts the definition r>/NewCu$ tomer. 
The DIM...AS NEW combination passes the properties and 
methods from the base class through to the object as long as the 
derived class definition does not override them. 

CLASS NewCustomer AS Customer 
SUB CheckOverdue 
IF Balance > 25000 THEN 
PRINT "No further shipments" 

"until a payment of:" 


"Please pay your bi11 of: 


PRINT 
ELSE 
PRINT 
ENDIF 
END SUB 
END CLASS 

DIM X AS NEW NewCustomer 

X.Name « "McGraw-Hill. Inc.” 

X.Balance = 2000.00 

'Prints Please pay your bill of: 

X.CheckOverdue 
PRINT X.Balance 

X.Balance - 25001.00 

'Prints No further shipments until a payment of: 
X.CheckOverdue 
PRINT X.Balance 


release of Notes ViP. Lotus plans to further 
refine and enhance LotusScript as it be¬ 
comes the common macro programming 
language for its SmartSuite in 1995 and 
beyond. In release 2 of LotusScript, Lo¬ 
tus adds new features that are not avail¬ 
able with other visual programmers, such 
as Visual Basic. 

One of the most innovative features in 
LotusScript is its ability to code custom 
classes and then create objects based on 
these class definitions. Other visual pro¬ 
grammers reserve this functionality for 
C++ coders. Classes created with Lotus¬ 
Script function exactly as those defined 
with C++. 

Notes ViP allows you to define classes 
with the Class...End Class statement. 
Classes can contain data and subroutine 
members. You use Publ ic and Private 
statements to declare data members. A 
Publ ic declaration makes a data item 
available outside the class definition. Data 
members are private by default You define 
subroutine members with Sub... End Sub 
statements. 

Notes ViP developers use classes in ap¬ 


plications by creating 
instances of them. 
These instances are 
called objects. Data 
members function 
like object properties. Sub members oper¬ 
ate like object methods. Classes and objects 
arc contained within the module in which 
you define them. 

Use the D1 M or SET statements in asso¬ 
ciation with the NEW keyword to create 
objects from class definitions. After an 
application creates an object for a class, 
it can use the object, manipulate its 
properties, and perform tasks with its 
methods. 

The LotusScript example (see the listing 
“Building Notes ViP Objects”) demon¬ 
strates how to use an object's methods and 
properties to print a message about the ob¬ 
ject. The script starts by creating a class 
named Customer, containing three Publ i c 
data members plus a Sub member. The 
DIM statement with NEW keyword creates an 
instance of the class as the object named X. 
The next line sets the Name data member to 
McGraw-Hill. Then, X's Balance data 
member is set to 2000. Both Name and 
Balance function as properties of X. The 
next two lines of code reserve memory for 
a variable named H and store X*s Ba 1 ance 
property in it. The next-to-last line invokes 


the CheckOverdue method of the X ob¬ 
ject. The Notes ViP code segment's final 
line printsX's Balance property. 

Class Inheritance 

Classes can inherit properties and meth¬ 
ods from each other. Notes ViP calls the 
class inheriting properties and methods a 
derived class. Base classes serve as mod¬ 
els for one or more other derived classes. 
Properties and methods in the derived 
classes can override definitions in their 
base classes. Add the AS keyword to the 
CLASS line in the derived class definition to 
reference a base class. 

The second LotusScript example (see 
the listing “Class Inheritance”) overrides 
the CheckOverdue method in Customer 
with a new method defined in NewCus 
tomer. Notice how the AS keyword refer¬ 
ences the Customer class (from the list¬ 
ing “Building Notes ViP Objects”) when it 
starts the definition of NewCustomer. How¬ 
ever, the Name, Address, and Balance 
properties carry over as is from Customer 
to NewCustomer. 

Notes ViP creates objects from derived 
classes in the same way that it does from 
base classes. For example, when you use 
the DIM.. .AS NEW combination with the 
derived class name, properties and methods 
from the base class pass to the object as 
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j No one knows printer 
\i T~-' J peripherals like 

i[ Pacific Data Products. 
jL WeVe been supplying 
-’ r ” " "*Tiighly reliable, 

affordable solutions tor years. Our Pacific DirectNet 
family of print servers set the standard for reliability 
and value to provide painless solutions that increase 
network productivity. 

The Pacific DirectNet family offers multiple 
solutions to fulfill your network requirements. 

Pacific DirectNet gives you the flexibility of choosing 
internal, external and portable network print servers. 
And whether you have an Ethernet or Token 
Ring network, Pacific DirectNet simukane- 
ously supports Novell, UNIX and AppleTalk 
Approved network operating systems. 

Pacific DirectNet servers are easy to manage, 
install and upgrade. Our broad industry-standard 
SNMP support lets you manage printers as seamlessly 
as other network devices. Every Pacific DirectNet 
shares the same configuration program making setup 
easy on any network. And our advanced Flash Memory 
technology, makes upgrades just as easy. 

Pacific DirectNet gives you network printing at a 
great value backed by our unparalleled warranty. 

The Pacific DirectNet family of print servers offers a 
wide variety of cost-effective solutions, starting at just 
$329, Plus, every Pacific DirectNet is backed by our 
three year warranty and unlimited technical support. 

For immediate relief, call (800) 737-7105 now 
to get your FREE Guide to Network Printing, 
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Notes ViP 


Visual Programming for Notes 


Lotus 

Microsoft 

Advantage 

Tightest possible integration with Notes 

Good integration with Notes 

Lotus 

Link Tool 

No linking tool 

Lotus 

Has Notes in product category 

Does not have Notes-style product yet: 

Microsoft Exchange is in development 

Lotus 

No VBXes or OCXes; 

plan future support for VBXes and OCXes 

Many VBXes: OCXes on the way 

Microsoft 

Developers must leam a variant of Visual Basic- 

Large pool of experienced Visual Basic programmers 

Microsoft 

20 objects 

Hundreds of objects from Visual Basic, 

Visual Basic lor Applications, and Access Basic 

Microsoft 

Single-company support 

Requires support from more than one company 

Lotus 

Must distribute run-lime version for rollouts 

Can distribute .EXE files for rollouts 

Microsoft 

Custom class and object definition 

C++ required for class definitions 

Lotus 

Designer tools 

No designer tools 

Lotus 


long as llie derived class definition does 
not override them. 

The listing "Class Inheritance” uses the 
Name and Balance properties from Cus¬ 
tomer when working with an object based 
on NewCusturner. The CheckQverdue 
method from NewCustomer will print one 
of two messages depending on ihe value of 
ihe Balance property. The code segment 
generates both messages by invoking the 


method with a value less than $25,000 and 
then a second time with a value greater 
than $25,000, The original Check Over¬ 
due method in Customer would have 
printed the same message in both cases. 

Notes Programming Alternatives 

Although Notes ViP represents a powerful, 
fall-featured way to develop graphical ac¬ 
cess to Notes databases and legacy data¬ 


bases, a growing number of alter¬ 
natives include Lotus’s own Notes 
ODBC driver. In addition, Lotus 
publishes the Notes API so third- 
party firms can develop other inte¬ 
gration tools. 

Edge Research (a Portsmouth, 
New Hampshire, company that was 
recently purchased by Lotus and is 
now a wholly owned subsidiary) of¬ 
fers a rich set of tools for linking to 
Notes databases via the Notes API. 
These include the HiTest API, htVi¬ 
sual, and htGlue, The HiTest API 
is a C-language API that radically 
simplifies use of the Notes API, The 
other two tools rely on the HiTest 
API to provide access to Notes databases 
from Visual Basic, Visual Basic for Ap¬ 
plications, and LotusScript (Edge Re¬ 
search posted a free sample application on 
CompuServe that allows Excel 5 users to 
link to Notes databases, it is in the Lotus 
Communications forum under the name 
XLSAMP.ZIR) 

Among the most widely known alter¬ 
natives to Notes ViP is VB/Link for Lotus 
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AND MAKE All YOUR CONNECTIONS. 


Mu Hi View Desktop 


EILe Configuration Preferences Windows Help 


Now you con travel on all protocols. 
With just one user interface. 


Now you can take off between Windows and UNIX applications 
using a simple mouse and a single user interface. Your users 
only have to leam one mode of operation. And you only have to 
support one interface. 

That’s because 
MultiView DeskTop 
supports more connections than anyone, All serial connections. 
And all major protocols, including IPX/SPX, DECnet and the 
widest range of TCP/IP transports. And if you don’t have a 
TCP/IP transport we’ll give you omfree. 

You also get accurate, high-performance terminal 
emulation of all the major UNIX consoles and terminal 
types. Plus a floating palette with toolbar, status bar and 
configurable button bar for simple operation. MultiView 
DeskTop also integrates your PCs and UNIX with Dynamic 
Data Exchange (DDE) that allows your users to make 
faster, more informed decisions, tad they can cut and 
paste between Windows and UNIX applications, share 
printers and customize their desktops in minutes, 

So no matter how or where you work, MultiView 
f DeskTop provides terminal emulation, multiple platform 
connectivity and integration in one package. Which Is exact!} 
what you would expect from JSB, die company that pioneered 
Windows Sockets technology’. 

For more information and a free 30- 
day evaluation of MultiView DeskTop, call 
800-359-3408 today And start flying 
nonstop to all your applications. 


0 

JSB 


JSB Corporative 108 mpering Pin® Mx, SuM IIS, ScMtsVattey, California, USA 95066. Telephone 800-359-3408 or (408)438 8300; FAX (408)438*8360. All trademark (m acknmledgej 
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ONE FOR ALL 


and all on one 



Powerful 

Brings power to your 
network. Controls 
2 to 1,024 computers 
(networked or stand¬ 
alone) from a single or 
several location (s) 
simultaneously and 
independently. Allows 
access anytime, any¬ 
where: viewing, moni¬ 
toring, operating are 
no longer restricted 
to local consoles. Pro¬ 
vides Increased system 
security and produc¬ 
tivity. 



Integrated 

Hardware-based and 
software-independent. 
Flexible, modular, up¬ 
gradable. The system's 
unique matrix techno¬ 
logy minimizes cabling 
requirements and 
ensures trouble-free 
operation. 

Reliable 

A range of quality 
German engineered 
products that meets 
today's computing 
needs. 


Efficient 

Cuts down on the need for large quan¬ 
tities of monitors, keyboards and mice. 
Reclaims floor space. Saves time and 
money. 


The PolyCon Management System 
- A totally new approach - 

Call this number NOW! 

Ask for detailed information. 
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PolyCon GmbH Dato Systems 
HainteichstraBe 77 
D-33613 Bielefeld / GERMAN 

Telephone: ++49-{0)521-9861321 
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Sales and Support in the USA; 

Tel: 1-800-243-222B 
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Notes from Brainstorm Technologies 
(Cambridge, MA). VB/Link relics on 
Notes API calls for the most part, but it 
also has additional linking techniques. Re¬ 
lease 1.0 offers a VBX (Visual Basic cus¬ 
tom control) that lets 
Visual Basic program¬ 
mers link to Notes 
databases and devel¬ 
ops a results set query. 

You can also link the 
results set to Visual 
Basic 3 data dynasets. 

Release 2.0 of VB/ 

Link adds two new 
controls for processing rich text fields and 
hierarchical views. 

The Lotus ODBC driver for Notes is 
important, because nearly all the major 
database managers support ODBC linking 
to other databases. You just add the Notes 
driver, set up a data source, and then at¬ 
tach and import Notes views and forms 
from the database designated in I he 
ODBC link. 

Lotus 1 s database manager Approach 
3, uses Notes API calls rather than the 


ODBC driver to connect to Notes data¬ 
bases. This provides a richer interlace 
with Notes databases than is possible 
with the ODBC driver. 

With solutions already available for ac¬ 
cessing Notes data, 
developers may con¬ 
centrate on OCXes 
(OLE custom con¬ 
trols) that will link 
to Lotus Notes. This 
strategy will give 
them a portable-com¬ 
ponent architecture 
and a mechanism for 
linking to both Lotus Notes and Microsoft 
Exchange, Microsoft's planned solution 
for group communication and information 
management. 

A Leap Forward for Notes 

Lotus offers a free run-lime version of 
Notes ViP to all licensed Notes clients. 
The run-time version lets Notes clients run 
Notes ViP applications without letting 
them edit the applications,The only other 
way that you can run applications devel¬ 


oped with Notes ViP is to purchase the 
lull developer’s version. If you use this 
version, code can be distributed in a locked 
file with a ,VIL file extension, instead of 
the standard NOTES VIP. Because you 
cannot edit locked files, developers need to 
preserve unlocked versions of locked ap¬ 
plications for maintenance. 

With the release of Lotus Notes ViP 
and other products that link to Notes, de¬ 
velopers have exciting, new opportunities 
to enrich their applications. The gaps in 
Lhe Lotus groupware strategy are now be¬ 
ing filled by Lotus and by solutions com¬ 
ing from third parties. It is now a straight¬ 
forward process to mix Notes data with 
that of other database managers, which 
represents real progress in the world of 
Notes development. 9 


Hick Dobson, PhJK, is a consultant and writer 
who lives in Louisville, Kentucky, He has authored 
titles for Que Books on Subjects that include macro 
programming and optimization techniques for Lo¬ 
tus 1-2-3 , as well as numerous articles for the 
computer press. You can reach him on Com¬ 
puServe at 7U72.57 or on the Internet at 
7 U 72 <57 @ compuserve.com. 


About the Product 


Lotus Notes VIP...$995 

Run time version is free to all Notes clients. 
Lotus Development Carp. 

400 Riverpark Dr, 

Reading, MA 01864 
(800) 346-1305 
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images on a CD-ROM, 

High quality images come 
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hardware required—with 
Fractal Compression™ 
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No artifacts, no pseudo color, 
no Gihhs effect. High image 
quality at any resolution. 


Fractal Compression* 1 from 
Iterated is the quality 
compression technology, 

improve uour inaie. call lousy. 

Join Microsoft, Grolier 
and other powerhouse 
CD-ROM publishers. Let 


Genuine Fractal Quality™ 
improve your image. Call 
today for a free demo disk, 

can (boo) ms wi 

C+1H4U4) N4tHttl0 
Fox {+1} (404) 


f Iterated Systems 


"We selected Fractal technology as nm bestoverau. mx of comfressiok image quautyand speed, f 

—SftCItOSOfT ML'LT!M£iMA PtltSUSHtNB GHOUP 


184 BYTE DECEMBER 1994 


Circle 152 on Inquiry Card (RESELLERS: 153). 
















Imagine this: Once every 15 seconds someone in the 
USA buys a new CTX color monitor. 

That’s a million last year alone - more even than sold 
under big names like NEC, Sony, IBM and Mitsubishi*. 

And that’s before the international experts started 
raving about our bigger, new, high-performance 1765GM 
and 1785GM 17-inch “green” monitors: 

*Best 17-in. monitor” (Monthly PC Magazine, Japan). 
"Best overall performance” (Soft & Micro Magazine, France). 
"One of the best monitors.,.bright, sharp display and excellent 
colors” (Windows Magazine, Sept *94). “Symbol of Excel¬ 
lence Award” (CETDC/ Business Week Asia, Taiwan). 
"Best Display Products” (Computex/Byte, Taiwan). 
Not only does the larger, flat-square tube give you 


more display area for Windows,® an ultra-fine .26mm dot 
pitch and flicker-free 1280 x 1024 at 75Hz resolution 
bring your graphics to life as never before. 

Users thrive on the ergonomic design; anti-glare, 
anti-reflection, anti-static screens; and its front- 
mounted, full-featured digital touch-panel. 

These new low-radiation (MPR II-compliant) 
“green” monitors use only five watts of power when 
but inactive. That’s six times better than even 


on 


the US EPA's own Energy Star guidelines. 

So how did we get so big so 
fast? Simply by giving you more 
for less. For more information, 
call your nearest CTX office. 


CTX 


Choice of the Pros 


USA Headquarters 20530 Earlgale Sired, Walnut, CA 91789,909-S85-6146, Fax 9095S&6293 Technical Support 13*008862012 BBS 9065948973 Southern Regjon 6624 Jimmy Carter 
BM, Nnrcra sa, GA 30071,404-7268909, Fax 404-7268805 Eastern Region 481-A Edward Ross Drive, Elmwood Park, NJ 07407,201446-0707, Fax 2014161998 Midwestern Region 
500 Park BM, Ste. 295C. Itasca, 1L 60143,7062854202, Fax 708-2854212 Southwestern Region 1235 E. Crosby Rd„ Ste, A21, Carrollton, TK 75006,21U169610, Fax 214-245-7447. 

©1994 Cl'X International, Inc, All brand names are trademarks or registered trademarks of their respective owners, 
‘Official 1993 Monitmk U.S, monitor sales research. 
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Speedy Data Delivery 

MicropoVis's high-capacity AV drives deliver uninterrupted data transfer 
to match the needs of serious audio and video developers 



Micropolis’s AV drives come in both internal and external versions, with capacities ranging from 1.69 to 9 GB. 
External modules can be stacked to create larger arrays. 


STAN MIASTKOWSKI 

T he worlds of computers and seri¬ 
ous audio/video are fast converg¬ 
ing, and the range of applications 
is wide. Computers are being used to pro¬ 
duce corporate videos, audiotapes, and 
computer-specific multimedia applications 
and presentations on CD-ROMs. With the 
emergence and predominance of ever more 
powerful RISC and CISC processors, that 
trend will continue to grow. 

But there’s a problem on the way to this 
multimedia nirvana. Many of today’s hard 
drives just aren’t designed for the strin¬ 
gent requirements of audio and video pro¬ 
cessing. Micropolis has an answer to these 
and other problems: a line of SCSI-2 drives 
specifically designed for the needs of dig¬ 
ital media production. 

The Micropolis AV drive line is avail- 
able in both internal and external versions, 
in three sizes ranging from 1.69 to 9 GB. 
The external versions feature a clever 
stackable design that lets you fabricate ar¬ 
rays of many gigabytes. I tested the LT 
17Q0AV, the external version of the l .69- 
GB 2217AV drive. 

Certainly high-capacity, quick-access, 
and fast-throughput SCSI hard drives offer 
many advantages, but most are designed 
for the requirements of data processing 
(e,g„ word processing, database manage¬ 
ment, and networking). Applications 
of these types read and write small 
chunks of data that tend to be scattered 
randomly across a disk. Consequently, 
most drives are optimized for this type of 
data handling. 

Various housekeeping functions, such 
as error recovery, thermal calibration, and 
head degaussing, are going on while data 
is being transferred to and from the disk. 
These cause regular pauses In the data 
flow, ranging anywhere from 10 to nearly 
1000 ms. That’s no problem for garden- 
variety applications, but it won’t do for 
digital multimedia—it causes dropped 
video frames, audible pauses, or even full- 
fledged application crashes. 

Like Tape 

To understand the hard drive requirements 
of multimedia, it’s helpful to use a tape 


analogy. Files on both audiotape and 
videotape (either analog or digital) are or¬ 
ganized as large and continuous blocks of 
data. The tape-recording and playback pro¬ 
cess delivers large amounts of data as a 
continuous flow. The structure of multi¬ 
media files is much the same. 

There are three interrelated parts to mul¬ 
timedia hard drive requirements: storage 
capacity, data throughput, and lack of data¬ 
flow interruptions. The first is the reason 
that the AV drives start at capacities of 
l .69 GB and go upward from there. Stor¬ 
age requirements lor video vary depending 
on the compression method used and the 
resolution. For example, at the bottom end, 
an AVI (Audio Video Interleave) file uses 
about 8 MB per minute of running time; 
MPEG compression uses about 12 MB per 
minute. At the other end of the spectrum, 
full-frame, uncompressed, interlaced 
NTSC video gobbles 1.6 GB per minute. 
(This causes other problems: SCSI-2 can’t 
handle that type of throughput.) 

The audio side has similar problems, 
especially since professional audio is usu¬ 
ally stored uncompressed. CD-quality 
stereo sound (16 bits, 44.1-kHz sampling 
rate) requires about 9 MR per minute of 


storage. Specialized 24-track hard disk 
recorders, used by some professional 
recording studios, use nearly 2 MB of stor¬ 
age space per second. 

Data throughput is, of course, directly 
related to storage requirements. If 1 second 
of high-quality compressed video requires, 
for example, 2 MB of storage, it needs to 
be delivered through the pipeline (either 
reading or writing) at exactly the same 
rate. Thai’s not a problem for SCSI-2, 
which theoretically maxes out at 10 MBps 
(Fast 8-bit SCSI), But the bus that your 
SCSI adapter is connected to is also a fac¬ 
tor. ISA certainly won’t cut it. but PCI 
(Peripheral Component Interconnect) and 
the new r Power Macs can hit full SCSI-2 
speed. 

The final, and crucial, part of making a 
drive truly multimedia-compatible is mak¬ 
ing sure the flow of data from the drive is 
completely uninterrupted. As mentioned 
above, when laying down a finished video 
to tape, dropped frames or even short-du¬ 
ration pauses in audio are unforgivable in 
a professional production environment. 
It’s also a problem in CD-ROM record¬ 
ing, where any data pause makes the disc 
useless (and costs money). continued 
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No Interruptions, Please 

For professional audio and video work, any gaps in data flowing from the hard drive can 
cause dropped video frames, jerky motion, annoying sound pauses, or even software 
crashes. A pause in writing a recordable CD-ROM renders the disc useless. In its AV 
line, Micropolis uses a variety of tricks and technologies—some proprietary, some not— 
to guarantee an uninterrupted data flow. Most recent hard drives use some of these 
techniques for performance reasons. All are necessary for smooth, fast data flow. 


• Caching 

Micropolis AV drives have an unusually large (512- 
KB) on-board cache for buffering data. 

• Error Correction 

Many hard drives attempt to reread misread data, 
causing pauses of up to 850 ms. Micropolis AV 
drives couple a large cache with intelligent error- 
correcting firmware that attempts error correction 
on the fly. It eliminates extra revolutions other 
drives use in the error-correction process. The com¬ 
pany says hardware-based error correction will be 
incorporated in future versions of AV drives. 

• Thermal Calibration 

All bard drive platters expand and contract with 
temperature changes depending on bow heavily 
they’re used and how much the ambient air tem¬ 
peratures vary. Thermal calibration (TCal) adjusts 
the rcad/writc heads using servo information. Non- 
AV drives typically do this as a timed event, usually 
every 10 minutes or so. This can take up to 40 ms. 


Micropolis AV drives calibrate only one head at a 
time and never while a read or write is in progress. 
In addition, Micropolis AV TCal attempts to wait 
until the internal cache is full. 

> Rotational Speed 

Micropolis AV drives spin at 5400 rpm, versus 
3600 rpm for older hard drives. The faster the plat¬ 
ters spin, the faster the data cun he retrieved (al¬ 
though this requires sophisticated electronics). 


The thin-film head technology used in the AV 
drives (and used by other manufacturers in some 
drives) has a tendency to become randomly mag¬ 
netized. This increases the signal-to-noise ratio of 
the data and requires extra error correction. De¬ 
magnetizing the heads requires writing to dedicat¬ 
ed arcus of the disk that aren’t used for normal data 
storage. Non-A V drives put this area on the edge of 
the platters. Micropolis scatters these areas through¬ 
out the platters for minimum overhead. 


Psyched Out 

Some psychological factors come into play 
here, too. Your eye can “forgive” an oc¬ 
casional dropped frame (common when 
playing AVI files off a CD-ROM ), though 
pauses in the action or jerky motion are 
plain annoying. Audio 
has more severe prob¬ 
lems. Human ears can 
detect even the smallest 
pause or dropout in au¬ 
dio. 

Most hard drives have 
a cache that buffers the 
data flow, but it's usual¬ 
ly small because of the 
small files that data-pro- 
cessing drives normally 
handle and because of 
cost. You can help it 
along with a sizable 
RAM cache (using Mi¬ 
crosoft SmartDrive or a 
third-party product), but 
even the largest cache 
isn’t much help with mul¬ 
timedia files that can be hundreds of mega¬ 
bytes in size. To keep the data flowing, Mi¬ 
cropolis uses a combination of methods 
(see the text box “No Interruptions, Please”). 

Micropolis claims that, thanks to these 


performance enhancements, its 22I7AV 
drive can deliver a guaranteed 2.9 MBps of 
uninterrupted data flow and, from the out¬ 
er zones of the drive, sustained throughput 
as high as 4.3 MBps. A 2.9-MBps through¬ 
put rate is enough to smoothly supply 24- 
" bit, 640- by 480-pixel 
video compressed at a 
relatively conservative 
10-to-l ratio. 

Measuring Results 

BYTE’s Avitest bench¬ 
mark was written specif¬ 
ically to test guaranteed 
data rate. It reads a SCSI 
drive sequentially from 
the first data block to the 
last, measuring how long 
it takes to deliver each 
chunk of data and keep¬ 
ing track of the maxi¬ 
mum response lime. 
Avitest controls the SCSI 
drive fairly directly using 
ASPI (advanced SCSI 
programming interface) calls. You can set 
the block size for the reads. Dividing that 
read block size by the maximum response 
time yields the maxiumum guaranteed data 
rate. Most modem drives use a ZBR (zone- 


About the Product 


Micropolis AV Drives 

Internal: 4110AV (3 l A-inch, 

1-inch high. 1.01-GB). $1110; 
2217AV (3Mnch. 1.69-GB). $1590: 
4221AV (3*inch. 2.1-GB). $2410: 
3243AV (3'A-inch, 4.3 GB). $3895: 

1936A V (5%-inch, 3-GB). $3410; 
1991AV (5 l A-mch. 9-GB). $5845. 
External: LT1700AV (1.69GB). 
$2075: LT 2100AV (2.1-GB). 
$2865; LS 3020AV (3.02-GB). 
$3955; LT 4300AV (4.3-GB), 

$4350; LS 9100AV (9-GB). $6295. 

Micropolis Corp. 

21211 Nordhoff St. 

Chatsworth, CA 91311 
(800) 395-3748 
(818) 709-3300 
fax: (818) 701-2809 
Circle 1009 on Inquiry Card. 


bit recording) scheme, where outer data 
tracks hold more data sectors than inner 
tracks; this is also true of the Micropolis 
AV drives. As Avitest moves from the out¬ 
er tracks, where more data is accessed with 
each revolution, to the inner tracks, the 
maximum response time increases. 

BYTE tested the 2217 AV in a Zeos 60- 
MHz Pentium system using Adaptec’s 
AHA-2940, a PCl-bus SCSI-2 card with a 
maximum SCSI throughput of 10 MBps 
(Fast 8-bit SCSI). The drive did not meet 
the expectations created by Micropolis’s 
marketing material. With a large block 
size of 230 KB, the maximum guaranteed 
throughput after a single read-through of 
the drive was around 2.1 MBps. During 
that test, maximum response time rose from 
98 ms at the start to 112 ms at the end—a 
surprisingly modest climb. Tested through¬ 
put dropped, as expected, with smaller block 
sizes. A block size of 87 KB reduced guar¬ 
anteed throughput to 1.8 MBps. 

To see how well a drive handles soft er¬ 
rors, Avitest can run repeatedly for sever¬ 
al hours. Extending the test time to 5 hours 
with the 22I7AV turned up occasional re¬ 
sponse times that decreased guaranteed 
throughput to 1.6 MBps with 230-KB 
blocks. In other words, a 230-KB block 
would occasionally take as long as 145 ms 
to read, probably due to soft errors. 

Avitest also gives an average throughput 
for reading the whole drive. It measured 
average sustained throughput for the 
2217AV at a respectable 2.7 MBps. This is 
a conservative measure derived by divid¬ 
ing the amount of storage on the drive by 
the time it takes to read the drive from be¬ 
ginning to end. Talks with the vendor in¬ 
dicated that Micropolis’s testing worked 
more closely with the hardware than did 
BYTE’s testing. The Avitest approach is, 
however, reasonable from an application’s 
point of view. 

While the 2217AV didn’t meet its mak¬ 
er’s claims, according to BYTE’s through¬ 
put testing, it should come close with the 
drive caching provided by most operat¬ 
ing systems and by many multimedia ap¬ 
plications. Even the drive’s longest de¬ 
lays are not very long. With reasonable 
caching, the 2.7-MBps average throughput 
measured by Avitest is probably a better 
measure of throughput for multimedia ap¬ 
plications. ■ 

Stein Miastkowski is a BYTE consulting editor 
based in Peterborough, New Hampshire. He has 
been writing about computer technology for over 
16 years. You can contact him on MCI Mail at 
530-9979 or on the Internet or BIX at stanm 
@ bix.com. 
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Delphi Internet" offers you full access to the 
Internet and now you can explore this 
incredible resource with no risk. You get 5 
hours of evening and weekend access to try 
it out for freeP 

Use Delphi Internet's 


/ 9,600 » 

c and - 

14,400 | 

bps / 


mail gateway to 
exchange messages 
with over jo million 
people at universities, 
companies, and other 
online services such as CompuServe® 
and MCI Mail* Download programs and 
files using FTP or connect in real-time to 
other networks using Telnet, You can also 
meet people on the Internet. Internet 
Relay Chat lets you "talk" with people all 
over the world and Usenet News is the 
world's largest bulletin board with over 
ao r 000 topics! 

To help you find the information 
you want, you'll have access to powerful 
search utilities such as Gopher. Hytelnet and 
WAIS. If you aren't familiar with these terms, 
don't worry; Delphi Internet has hundreds of 
expert online assistants and a large collection 
of help files, books, programs, and other 
resources to help get you started. 

Over 850 local access numbers are 
available across the country. Explore Delphi 
Internet today. You'll be amazed by what 
you discover. 


Five Hour Free Trial! 


Dial By Modem 1 - 800 - 365 - 4636 , Press return until you get a prompt 
At Username, enter JOINDELPHL At Password, Enter BYD94 
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^PEis,lraLHvi DELPHI INTEHNEI n 11 'nHh-nurfc ri Drlptn Inicriwi scrvicei CurpuraiHin 

AUemiort Current Internet Users; See what Delphi Internet ran offer you! Stock quotes, Cmllcrs 
Encyclopedia, newswires. and hundreds of other services are Just a few keystrokes away Telnet (0 detphl.com 
and emer the username and password above for a free trial, 

bps available In must local areas vja Tymnet and 5 prmtTiet, M, 400 bps available by dialing direct in Cambridge, MA. 



Questions? Call 1 - 800 - 695 - 4005 , 

Send e-mail to INFOtfdelpht.com 

Ol9<M EMplil Im-tltitL 5«hrtr*3 Corpora Imn 


Circle 88 on Inquiry Card. 










World-class overheads. 
Up to 600 x 300 dpi. Up 
to 2 pages per minute! 
Dual tray option 
switches from paper to 
transparencies by 
desktop command. 
Smart! 


High impact color 
images on glossy 
covers. Info rich 


Background blends and skintones 
are airbrush smooth using the only 
desktop color laser technology that 
prints in continuous tones, instead 
of halftone dots. Impressive! 


Color is color, until you 


Then you’ll choose Phaser'"Color. For 
all the colorful things you do in business, graphic 
arts, science, or engineering—Tektronix covers 
the spectrum. With more solutions than any other 
printer manufacturer. So there’s sure to be a 
Phaser color printer that fits your requirements 


and budget to a tee. No matter which Phaser you 
choose, each will handle your workgroup’s toughest 
demands. All Phaser color printers offer: ■ 300 dpi 
or higher ■ Adobe'“PostScript ,u Levcl 2 ■ Letter- 
size prints or transparencies ■ Support for PCs, 
Macs, workstations and networks—simultaneously 


















Surf ace 


Vibrant color prints and comps. Full-bleed tabloid. 
Print front and back, 30 cents a side. Print on 
any paper, vellum to cover. Zow-wie! 


projectBd 


Amazingly precise, photorealistic color. 
Full-page or tabloid-bleed. Matchless 
pre-film proofs. Spot on! 


see our new spectrum. 


■ Pantone’s color standard ■ RISC-speed print 
processing ■ TekColor^controls ■ A Tektronix one 
year warranty ■ Top technical support. That's why 
Tektronix has the most award-winning product line 
in the business. So you can make organizational 
overheads with faces in place. Or print vibrant color 


on any paper, both sides. Or roll out gorgeous, 
photorealistic images. You can choose the world’s 
fastest color printer. Or the first continuous-tone 
color laser. All from Tektronix, a Fortune 500 leader, 
where quality in workgroup color printers now starts 
at only $1,695, and innovation never stops. 



Tektronix 

/ 


Free output sample, call 800-835-6100. Ext. 1080. 


© 1994 Tektronix, Inc. All rights reserved 
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HANDS-ON TESTING 



We evaluate 19 high-performance Pentiums for speed, 
usability, expandability, features, and price 

CHANDRIKA MYSORE AND JOHN MCDONOUGH 


T he market for 90-MHz Pentium systems is becoming extremely competitive as power users 
clamor for more speed, especially for server-based appfications.This month, we evaluate 19 sys¬ 
tems equipped with Intel's Pentium processor. One system from Xi Computer arrived with dual 
processors, ready for testing (see the text box “The Dual-Processor Pentium” on page 204). 

The systems flew through the Windows and DOS application tests. But the bad news is that 
we ran into a few problems running Unix and SQL Server-based benchmarks. Our attempts to run 
Unix sometimes ended in frustration, because three new systems had state-of-the-art video cards that did not 
yet offer Unix drivers for SCO Unix (see the report on the best Pentiums for Unix on page 203). Only nine 
of the 19 systems we tested completed our SQL Server workout, due to disk I/O errors (see “90-MHz Pen¬ 
tiums as SQL Servers” on page 194). 

Since last summer, prices have dropped over a thousand dollars on these high-end Intel systems, thanks 
in part, to competition from Motorola’s PowerPC and to Intel’s own triple-speed DX4 chip. All the systems 
in this review offer more than just a fast processor. We asked for 32 MB of memory, large hard drives 
from 1 to 2.5 GB, high-end video cards with at least I MB of RAM, 256 KB of secondary cache, and a dou¬ 
ble-speed or faster CD-ROM drive. They each have at least one PCI (Peripheral Component Interconnect) 
or VL-Bus slot and at least one shared local-bus slot with either an ISA or EISA bus design. And for those 
systems that are not sold through mail-order businesses, street prices are considerably lower than those 
listed here. In addition, although we standardized on a high-end configuration, for many purposes, half 


How to use this guide 


To find the best Pentium system for your needs, follow the winners and runners up in Best Overall, Most Expandable, or 

main headings until you come to the category that most Low Cost categories to find an appropriate system, 

closely matches yours. Then look at the descriptions of the 


BEST OVERALL 


AST CfitHjmicf Premnit GX F/90 



List prices are for the aslested 
configuration. All the systems had 
32 MB of RAM and a hard drive 
with a mini mum capacity of 1 GB P 
a double-speed or faster Ci>RCM 
drive, and a 15-inch color 
monitor. 


Speed scores are based on tests 
appropriate to each rating 
category. Higher scores indicate - 
faster performance. 


Ease-of-use scores indicate 
how easy it is to configure 
and upgrade a system, as 
well as the quality of the 
documentation. 

Features scores reflect the 
presence of key elements for 
expandability, flexibility, and 
reliability. Higher scores indicate 
greater capabilities. 
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Inside a High-End Pentium System 


DRIVE BAYS 
Empty drive bays 
accessible from the 
outside are necessary 
for adding any type of 
removable media. This 
system has five 
accessible full-height 
drive bays and four 
inaccessible ones that 
are suitable for hard 
drives. 


SIMM BANKS 
If you plan to run 
intense graphics or 
multimedia, you'll 
need plenty of RAM. 
All the systems tested 
accept at least 128 
MB of RAM. 


CPU 

Pentium chips 
are usually 
hidden by large 
heat sinks and 
fans, which are 
necessary to 
keep the CPU 
running at a cool 
temperature. 
Some CPUs even 
have thermostats 
connected to 
alarms. In most 
cases, if the 
system is 
designed to 
house a Pentium 
chip, secondary 
fans and alarms 
are not needed. 


POWER SUPPLY 
Many of today's power 
supplies accept variable 
AC input, from 90 to 
240 V, a convenient 
feature for international 
use. Having the proper 
combination of 
components and power is 
something a reputable 
system manufacturer 
should provide. As a 
consumer, you may need 
to take that on faith; 
Typical ratings for po* 
supplies are between 
and 300 W. 


PCI SLOTS 
At 33 MHz, a PCI local 
bus is more than four 
times faster than an 
ISA or EISA bus. It also 
offers high bandwidth 
and auto-configuration, j 
and it is processor- 
independent. 


VL-BUS SLOTS 
Adapters using the 32- 
bit VL-Bus can run at 
speeds of up to 40 
MHz. Systems that 
offer ISA, VL-Bus, and 
PCI buses are not 
typical. If you have an 
investment in VL-Bus 
and want to 
on PCI as well, a 
system with both 
types of slots is 
highly desirable. 


UrN BEST 


GENERAL BUSINESS 
(DOS AND WINDOWS) 

AST Computer 
Premmia GX P/90 

This EISA-based desktop 
performed near the top in 
both the DOS and Windows 
benchmarks, and it registered 
the best features score of all 
the Pentiums we tested. The 
Premmia GX P/90 has a SCSI 
hard drive, six available 
expansion slots, and comes 
with a three-year warranty. 

PAGE 195 

CAD AND GRAPHICS 

Digital Equipment 
DECpc XL590 

Several factors make the 
DECpc XL590 a strong 
CAD/graphics workstation. It 
ranked third in DOS 
performance and scored 
above average in Windows 
and X Window System tests. 
Digital’s $5672 PCI Pentium 
posted an excellent score for 
its ease of use and feature 
set. The standard Diamond 
Stealth 64-bit video card 
delivers snappy graphics 
performance. 

PAGE 201 

UNIX 

Digital Equipment 
DECpcXL590 

The DECpc XL590 completed 
all the Unix tests admirably, 
but its design is what really 
set it apart in this category. 
The mini tower stocks three 
ISA slots, three PCI slots (one 
shared), five drive bays, six 
SIMM slots (for a maximum 
of 192 MB of RAM), as well 
as on-board SCSI and I/O 
ports. Because the CPU is on 
a card, upgrading the 
processor is easy. 

PAGE 203 


the RAM and disk space would suffice, increasing your 
savings even more. 

To identify today’s top Pentium performers, we rank 
systems in three categories: General Business, where 
we consider Pentiums for general-purpose DOS and 
Windows applications; CAD and Graphics, for ranking 
systems based on Windows, X Window System, and 
graphics components of various test suites; and Unix, 


where we run those systems that support SCO Unix 
through SPEC tests, BYTE’s Unix tests, and NSTL’s 
Intermark test suite. In each category, we use an array of 
low-level and application tests that give a real-world 
basis for comparing the performance differences among 
the systems. In addition, to arrive at winners, we combine 
these numerical test results with hands-on evaluation of 
features and ease of use. 


ILLUSTRATION: BRUCE SANDERS © 1994 
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LAB REPORT: 90 -MHZ PENTIUMS 


HIGH-PERFORMANCE PENTIUMS FOR 

GENERAL BUSINESS 


Y ou might think that buying a 90-MHz Pentium for 
everyday business tasks such as spreadsheet calcula¬ 
tions or word processing is overkill. But the prices 
of 90-MHz P54C Pentiums are dropping so fast that 
you might consider getting one to scream through your Win¬ 
dows and DOS applications. 

Most vendors chose a tower chassis design for their 90- 
MHz Pentiums, an intelligent approach that provides room for 
expansion and better ventilation and heat dissipation. In all, we 
tested 11 tower systems, three mini-towers, and five desktop 
systems. Some of the tower systems, such as the Zeos Inter¬ 
national Pantera 90 and the Austin Power System 90, have ex¬ 
ceptionally good internal design: The power supply, drive 
bays, and CD-ROM drive are in the top half of the tower, 
and the CPU and expansion slots occupy the bottom half. 
These systems make it easy to install and remove expansion 
cards. Other designs (e.g., the Xi Computer XiP90 MTower 
SP and Gateway 2000 P5-90 XL) have congestion problems, 
because drive bays and SIMM banks block the expansion 
slots. These blocked slots cannot be used for full-length 
adapters. Several systems are dual-processor-ready, with an 


empty socket available for a second Pentium chip. 

The vast majority of systems include PCI video cards; the 
most widely used video card was the PCI Diamond Stealth 64, 
and it performed extremely well in accelerating Windows 
performance. Two systems (the AT&T Globalyst 600 and 
the Zenith Data Systems Z-Station EX) have on-board video. 
The High Definition Systems Victoria PCI 90MHZ was the 
only system to ship with an ISA-based video card. Predictably, 
this system finished last in our graphics-dominated Windows 
tests. 

The PCI bus runs at 33 MHz, significantly faster than the 8- 
MHz speed of the EISA or ISA bus. The PCI local bus not 
only provides a speed advantage over EISA and ISA, but it has 
the flexibility to permit enabling or disabling components 
from the CMOS setup. It also supports 32- and 64-bit data 
paths, as well as bus mastering. The Dyna Micro Dyna Sys¬ 
tem 590, the Hertz P90, and the Mitsuba VIP System-90MHz 
supported both VL-Bus and PCI local bus. Only two systems 
utilize the EISA bus architecture (the AST Computer Prem- 
mia GX P/90 and the dual-processor Xi Computer XiP90 
NTower DP). The others are ISA-based. 


90-MHZ PENTIUMS AS SQL SERVERS 


Harnessing the power of a 90-MHz Pen¬ 
tium for SQL Server applications seems 
like a good idea, but during testing, we 
were plagued with incompatibility prob¬ 
lems—both when installing Windows 
NT 3.1 and building the SQL Server for 
NT 4.21 database. Only nine of the 19 
Pentiums we tested as NT-based data¬ 
base servers successfully completed 
our SQL Server testing. 

Installing NT sucessfully sometimes 
took two or three at¬ 
tempts, and one system 
could not install NT at all, 
because of BIOS incom¬ 
patibilities between the 
Pentium’s firmware and 
the operating system. Af¬ 
ter clearing the NT hur¬ 
dle, three systems failed 
to build the SQL Server 
database, and six systems 
could not complete the 
tests after successfully 
building the database. 

We tested the survivors 


in a network of 16 workstations con¬ 
nected via an ISA Ethernet network card 
from 3Com. We began the tests with 
four workstations, and after 20 minutes, 
we added four more workstation clients, 
working until reaching a total of 16 
clients. Of the six systems that could 
not complete the tests, some failed with 
four and others with 12 or 16 worksta¬ 
tions (table scores indicate transactions 
per second). We used a Microsoft hard¬ 


ware-stress utility to help identify where 
and why the systems failed. 

These Pentiums show promise as SQL 
Servers, but the inherent incompatibil¬ 
ities of new technologies make a move in 
this direction premature. We advise wait¬ 
ing a few months until incompatibility 
problems disappear before jumping on 
the 90-MHz SQL Server bandwagon. 
Otherwise, you could spend many hours 
on the phone with technical support. 


PERFORMANCE OF SQL SERVER TESTS 




PRICE 

NUMBER OF WORKSTATIONS 

HARD DRIVE 

VENDOR 

MODEL 

(AS TESTED) 4 

8 

12 

16 

MANUFACTURER 

INTERFACE 

AT&T GIS 

AT&T Globalyst 600 

$6214 

0.78 

1.04 

1.03 

1.05 

Quantum 

SCSI 

Cornell Computer Systems 

PCI Power Workstation 

$4075 

0.74 

0.98 

0.91 

0.93 

Micropolis 

SCSI 

Data Storage Marketing, Inc. 

DataStor P590 

$5845 

0.88 

123 

1.21 

1.21 

Seagate 

SCSI 

Digital Equipment Corp. 

DECpc XL590 

$5672 

0.79 

1.01 

1.02 

0.98 

Digital 

SCSI 

Duracom Computer Systems, Inc. FilePro 586/90P-32 

$5499 

0.75 

0.93 

0.87 

0.93 

Micropolis 

SCSI 

Dyna Micro, Inc. 

Dyna System 590 

$4075 

0.71 

0.87 

0.89 

0.84 

Seagate 

SCSI 

Mitsuba Corp. 

VIP System-90MHZ 

$3990 

0.69 

0.82 

0.81 

0.80 

Quantum 

SCSI 

Xi Computer Corp. 

XiP90 MTower SP 

$3999 

0.76 

1.05 

1.03 

1.03 

Conner 

IDE 

Xi Computer Corp. 

XIP90 NTower DP 

$4549 

0.76 

0.92 

0.98 

0.93 

Quantum 

SCSI 
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Our 1-GB storage require¬ 
ment prompted 11 of the ven¬ 
dors to supply a fast SCSI hard 
drive. The remaining were 
equipped with IDE drives. The 
enhanced IDE standard expands 
capacities beyond its traditional 
528-MB limit and when com¬ 
bined with a local-bus interface, 
boosts the data throughput rate 
to 11.1 MBps. 

Although the AST Computer 
Premmia GX P/90 took top 
honors in our Best Overall rank¬ 
ing, other Pentiums made strong 
showings. Priced at $3995, the 
Zeos International Pantera 90 
deserves to be mentioned (it 
costs about $2300 less than the 
Premmia) because it is rela¬ 
tively affordable and comes 
with a Diamond Stealth video 
card and five 16-bit slots, sup¬ 
porting 384 MB of system 
RAM. The lower price, how¬ 
ever, reflects the lack of a SCSI 
hard drive and a one-year war¬ 
ranty. The overall performance 
of the Austin Power System 90 
came closest to the Best Overall 
winner, because of its excellent 
Windows score. 

To arrive at features and ex¬ 
pandability scores, we consid¬ 
ered the maximum amount of 
RAM the system will hold, flash 
ROM, system 
and video ROM 
BIOS, the num¬ 
ber of available 
expansion slots, 
the presence of 
available drive 
bays and SCSI 
ports, diagnos¬ 
tics, security 
locks, the war¬ 
ranty, and sup¬ 
port and service. 
These features 


BYTE BEST 


GENERAL BUSINESS 


Rankings for 
This Category 


WINDOWS AND DOS 
PERFORMANCE 60% 


EASE OF USE 10% 


The beet Pentium tor business application* 


BEST OVERALL 


AST Computer Premmia GX P/90 


At $6288, AST’s Premmia GX P/90 is the second 
most costly Pentium system, and it performs near the 
top in both the DOS and Windows benchmarks. It also 
displays an interesting spin on expansion-slot design; 
this desktop system (along with Zenith Data Systems’ 

Z-Station EX) provides expansion slots on a card positioned 
perpendicular to the motherboard; when installed, the expansion 
cards are parallel to the motherboard. The desktop Pentium has a 
SCSI hard drive and six available expansion slots, and it comes with 
a three-year warranty. On the downside, it performed poorly in the Unix tests but we did not consider Unix scores 
in judging this category. It also has an integrated Ethernet port. 




PRICE 

CASE 

PERFORMANCE 

EASE OF 



RAM 

DRIVE 

WARRANTY 


(AS TESTED) 

TYPE 

WINDOWS DOS 

USE 

FEATURES 

BUSES 

(STD7MAX.) CONTROLLER (YEARS) 

BEST AST Premmia GX P/90 

$6288 


9.28 

9.85 

AAA 

AAAA 

EISA, PCI 

8/192 

SCSI 

3 

RUNNER-UP Austin Power System 90 

$4777 

1 

10.00 

9.87 

AAA 

AAA 

ISA. PCI 

16/128 

IDE 

3 

RUNNER UP Digital DECpc XL590 

$5672 

□ 

9.47 

9.92 

AAAA 

AAAA 

ISA, PCI 

0/192 

SCSI 

3 

RUNNER UP AT&T Globalyst 600 

$6214 

a 

9.70 

9.71 

AAA 

AAAA ISA. PCI 

8/128 

SCSI 

3 

RUNNER UP Data Storage DataStor P590 

$5845 

1 

9.71 

9.88 

▲▲A 

AAA 

ISA. PCI 

16/128 

PCI-SCSI 

3 

RUNNER UP Zeos Pantera 90 

$3995 

1 

9.72 

9.93 

AAA 

AAA 

ISA, PCI 

1/384 

IDE 

1 


When expandability is your primary concern . . , 


MOST EXPANDABLE 


Austin Direct Austin Power System 90 



The Austin Power System 90 offers some of the best expandability features we have seen. 
The ISA system has a SCSI port, three 16-bit expansion slots, three PCI local-bus slots, and 
eight drive bays. The system we tested came with a Diamond Stealth 64 video card with 2 
MB of VRAM and a 1-GB Micropolis IDE hard drive. It is also the best Windows performer of 
all the Pentiums that we put through their paces and finished near the top in both the Unix 
and DOS benchmarks. An additional bonus is free on-site service and a three-year warranty. 


PRICE 


BEST Austin Power System 90 $4777 
RUNNER UP Zeos Pantera 90 $3995 

RUNNER UP XIP90 NTower DP $4549 
RUNNER UP Insight PCI P90 CD $4299 
RUNNER UP Data Storage DataStor P590 $5845 


PERFORMANCE 

EASE OF 



TOTAL BAYS 

ETHERNET/ 

RAM 

WINDOWS DOS 

USE 

FEATURES 

BUSES 

(ST/W") 

SCSI PORT 

(STD./MAX.) 

10.00 

9.87 

AAA 

AAA 

ISA. PCI 

4/4 

No/Yes 

16/128 

9.72 

9.93 

AAA 

AAA 

ISA. PCI 

4/6 

No/No 

1/384 

9.32 

10.00 

AAAA 

AAA 

EISA. PCI 

4/5 

No/Yes 

8/512 

8.55 

9.74 

AAAA 

AAA 

ISA. PCI 

9/4 

No/No 

16/128 

9.71 

9.88 

AAA 

AAA 

ISA, PCI 

3/4 

No/No 

16/128 


Need a 90-MHz Pentium at a reasonable price? 


were weighted equally for all the 
systems. Other features, includ- 
ing software and the UART 
(universal asynchronous re¬ 
ceiver/transmitter) type, were 
weighted slightly higher. For 
ease-of-use rankings, we evalu¬ 
ated the documentation, techni¬ 
cal support, and descriptions of 


LOW COST 



Hertz Computer Hertz P90 

As testament that prices are dropping drastically, last August’s winner, the 
66-MHz Cornell Pentium Power Pak. won this category with a price of $4295. This 
month’s winner is the $2830 Hertz P90. This was certainly not the fastest system 
we tested, but the price is remarkable. If faster Windows and DOS speed is 
essential, try the Zeos International Pantera 90 or the Gateway 2000 P5-90 XL. 


the hardware specificadons. 


PRICE 

(AS TESTED) 

CASE 

TYPE 

PERFORMANCE 
WINDOWS DOS 

EASE Of 

USE 

FEATURES 

BUSES 

RAM DRIVE WARRANTY 

(STD/MAX.) CONTROLLER (YEARS) 

KEY 


BEST Hertz P90 

$2830 


8.01 

8.54 

▲A 

AAA 

ISA, PCI 

8/128 

PCI-SCSI 

1 

Excellent AAAA 

Good AAA 

RUNNER UP Gateway P5-90 XL 

$3699 

1 

9.38 

9.72 

AAAA 

AAA 

ISA, PCI 

16/128 

IDE 

3 



RUNNER-UP Zeos Pantera 90 

$3995 

1 

9.72 

9.93 

AAA 

AAA 

ISA. PCI 

1/384 

IDE 

1 

Fair A A 

Poor A 

RUNNER-UP Insight PCI P90 CD 

$4299 

1 

8.55 

9.74 

AAAA 

AAA 

ISA, PCI 

16/128 

IDE 

1 

Tower 1 Mini-tower o 

Desktop 

RUNNER UP Cornell PCI Power Workstation $4075 

1 

9.24 

9.71 

AA 

AAAA 

ISA, PCI 

32/128 

PCI-SCSI 

3 
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This Is 


As It Gets.” 

-PC World Best Buy, August 1994 


It's true! The ZEOS Pantera is as good as it gets. Leading 
experts from top industry publications all agree that the ZEOS 
Pantera is the best PC available. Unparalleled in its field, the 
Pantera has continuously earned award after award-month 
after month, 

There’s no desktop system that comes dose to the ZEOS 
Pantera in performance, reliability, and value. >\$PCfComput¬ 
ing said: “Rocket-fast performance and a great price make 
this our favorite Pentium of the lot/’ 

Supreme Performance 

The ZEOS Pantera, based on Intel's 
486 and Pentium processors, is break¬ 
ing record after record witli its supreme 
power and awesome performance. 

“Mark a new high on the perfor¬ 
mance chard” PC World said the 



Pentium-66 and Pentium-90 Pantera 
PCs were “the fastest system (s) ever 
tested/" PC World also awarded the 
Pantera DX44GG a Power Best Buy 
in October after it outperformed all 
other DX4 machines, and was as fast 
as many Pentium PCs! 

The ZEOS Pantera 66MHz and 90MHz also received the 
highest scores in all benchmark tests run by Windows 
Sources T and earned two Experts’ Pick awards. 

What makes the Pantera blow all others away ? Superior 
engineering - starting with a ZEOS designed motherboard, 
created specifically to take full advantage of the latest tech¬ 
nological advancements. The motherboard is stocked with 
exceptional features such as an on-board PCI Local Bus IDE 
Controller supporting tip to four IDE devices. For the fastest 
video performance, we give you a Diamond Stealth 64-bit 
PCI video card with 1MB DWA standard. 

Valuable Extras 

The Pantera is a first-rate example of ZEDS’ 
commitment to provide you with an excellent 
value on an award-winning machine. With all 
the extras, options, and 100% compatibility with 
ail major operating systems, you 
can’t go wrong. 

Many of our most popular money-saving 
Pantera packages are ready to ship the same 
day you order We also give you the option to 
custom-design a system to your exact com¬ 
puting needs. 

Either way you can buy with confidence 
because of our on-going dedication to offer 
you high-quality features and state-of-the- 
art technology at an affordable price. As 
PC/Compuiing said: % „ this is a deal you 
simply can't pass upT 

Unequalled in performance, reliability and 
value, the ZEOS Pantera “is the ultimate 
Power Desktop.” PC World added: “It's lightning 
fast, beautifully configured, and 



It runs with 
NetWare 



April 12,1994 
Pentium-66 
June 28,1994 
0X4-100 


April 1994 
Pentium-60 
August 1994 
Pentium-90 



January 1994 
486DX2-G6 
February 1994 
4SGDX2-66 
March 1994 
4S6DX2-8B 
June 1994 
4300X2-88 
June 1994 
Pentlum-8B 
July 1994 


August 1994 
Peiitium-88 
August 1994 
Pent] trm-90 


Pentium-68 

Vry-T.- i- r.-■- 

PfpiWntKlT Tspa 

Pentium-90 
October 1SH 
0X4-100 


Pentium-90 
lovembar 19 
0X4-100 


Pentium-90 


PC Computing 


BEST 


May 1994 
Pentium-66 


Windows 

EXPERTS^ 

PICK ™ 


June 1994 
Pentium-66 
August 1994 
Pentium-90 





































Standard With Every ZEOS Pantera System: 

> Genuine Inter Processor* ZIF socket > Slots: Three PCf & 4 ISA (486), 

for easy upgrading. Lhree PCI & 5 ISA (Pentium). 

> Diamond Stealth PCI local bus color > 200 watt power supply with built-in surge 

graphics card, upgradable to 2MB VRAM suppressor, Switchabie between 115/230V 

> Two high-speed serial ports and one ► ZEOS 101-key space-saving keyboard, 

enhanced parallel port on the motherboard. k FCC Certified Class R; UL Listed. 

> Flash BIOS. >■ ZEOS Customer Satisfaction Package. 

Pentium 1 "’ Extras: 

> RAM expandable to 192MB, 

> Integrated business audio 

> Optional on-board Fast SCSI-2. 

486 Extras: 

> RAM expandable to 128MB. 

> ERA Energy Star compliant. 

Additional processors available. Call today far details , 

Package 1 

Package 2 

Package 3 

Package 4 

486SX-33 $1395 

486SX-33 $1595 

486SX-33 

$2195 

486SX-3 3 $2695 

486DX-33 $1495 

486DX-33 $1795 

486DX-33 

$2295 

486DX- 33 $2795 

4860X2-50 $1495 

486DX2-SO $1795 

486DX2-50 

$2295 

486DX2-50 $2795 

486DX2-66 $1545 

486DX2-66 $1845 

486DX2-66 

$2345 

486DX2-66 $2845 

Pentium-60 $1845 

Pentium-69 $2145 

Pentium-60 

$2645 

Pentium-SO $3145 

Pentium-66 $1995 

Pentium-66 $2295 

Pentium-66 

$2795 

Pentium-66 $3295 

Pentium~90 $2145 

Pentium-99 $2445 

Pentium-90 

$2945 

Pentium-99 $3445 

► 4MB RAM 

> 8MB RAM 

>- 16MB ram 


> 24 MB RAM 

► 214MB local bus IDE 

► 528MB local bus IDE 

> 720MB local bus IDE hard 

► 1GB local bus IDE hard 

hard drive with 32K cache 

haul drive with 256K cache 

drive with 12SK cache 

drive with 256K cache 

> 3-5" 1.44MB floppy 

► 2X CD-ROM drive, 35" 

► 2X CD-ROM drive, 35" 

>2X CD-ROM drive, 35" 

disk drive 

1.44MB floppy drive 

1,44MB floppy drive 


1.44MB floppy drive 

> Diamond Stealth 

> Diamond Stealth 

► Diamond Stealth 

> Diamond Stealth 

64-bit PCI local bus SVGA 

64-bit PCI local bus SVGA 

64-bit PCI local bus SVGA 

64-bit PCI local bus SVGA 

color graphics card with 

color graphics card with 

color graphics card with 

color graphics card with 

1MB DRAM 

1MB DRAM 

1MB DRAM 


1MB DRAM 

> ZEOS 14 M 1024 x 768 

► ZEOS 14" 1024 x 768 

► ZEOS 15" 1024 x 768 

*ZEOS 15" 1024 x 768 

non-interlaced SVGA color 

non-interlaced SVGA color 

non-interlaced SVGA color 

non-interlaced SVGA color 

monitor, .28mm dot pitch 

monitor, ,28mm dot pitch 

monitor, .28mm dot pitch 

monitor, ,28mm dot pitch 

> Six-bay desktop case with 

> Six-bay desktop case with 

> Six-bay desktop case with 

► Six-bay desktop case with 

two cooling fans 

two cooling fans 

two cooling fans 


two cooling fans 

► Microsoft Mouse 

> Microsoft Mouse 

> Microsoft Mouse 


> Microsoft Mo use 

> MS-DOS 6,2, Windows 

> MS-DOS 6.2, Windows 

► MS-DOS 6,2, Windows 

> MS-DOS 6.2, Windows 

for Workgroups 311 

for Workgroups 341 

for Workgroups 311 


for Workgroups 311 



> Lotus SmartSuite 

»- Lotus SmartSuite 


Favorite Options 


523MB to 1GB 

Hard Drive Upgrade.S245 

1 MB to 2MB Video RAM Upgrade 

For more colors and higher 

perform ance , ^ *. . ... &S9 

Diamond Stealth 64/PCI 
Video Card with 2MB VRAM 

Fastest 64-bit accelerated video . .<$249 

Upgrade from a 
14" to a 15" Monitor 

ZEOS SVGA M, 1024 x768, flat screen 

Upgrade from a 
15" to a 17" Monitor 

ZEOS SVGA NI, 1280 x 1024, flat screen.$395 


SCSI Controller Chip 

For on-board SCSI Includes driven*.$49 

96/43/24 V-42 his 

Send/Receive Fax Modem.,......$49 

Internal 14,400 bps V.32 bis 
Modem with 14,400 bps 
Send/Receive Fax Modem..$129 

ZNYX Ether Action' - 32 

32-bit PCI Ethernet LIN adapter. 10Base5, 

10Base2 and lOBaseT connections.$199 

Front Drive Bay PCMCIA SwapBox 

Full PCMCIA compatibility with desktops. 

Installs into 3.5" drive bay . $159 


Internal Tape Backup 

SO to 250MB (with compression), 

includes backup software__ $159 

lO-Bay Vertical Case .. ..$95 

Multimedia Upgrade 

Sound card and stemo speakers..$128 

300W Power 

Supply Upgrade.......$50 

Lotus SmartSuite Software 

Five Windows applications on CD-ROM 

(for Packages 1 & 2). .....$349 


Many oilier affordable upgrades and options 
available. CaU for details? 



Nobody does more to support you after the sale. ZEOS lias won six 
PC Magazine Readers’ Choice for Service & Reliability awards. No other 
company has won more. And we were the first to provide you with 24-hour 
toll-free technical support-everv day. 


lAJfdia^ iKilcn iiv subiEtl busiinra lL‘aan|! i pru^iiu jraitabk. L:.v ;«nciii liJMs! 01 : u jb-nuiitli iezsc Lift, punka® qHwiv AJJ ;inas>. speo&irjtji "L - jiiJ !r an; 

siiijBd ir> dunr^ wUhnut ndicR; oil i a amfimi thee anil vnrauny I'rtowdu rwt mdude compatilklnY q DewJopef Testel fHnh NowlL rubs ini warmniies with 

raped in this product Alt products ind cotiipan) nnmcs 21 c Intlemarks or rrtpsfcred traclcmnda d their rapeclne haliten. u ilrl ImiJr and Etalium t'nxuss* Lngov are lradonarfa of Inti 
Qitp&ralwci Zgftii ii a itjfisfciwJ tradamcirt. f/WnpuleF* How! is a registered sHirviagniltrk. Pantera is 1 trademark n| ZEDS. Inlmraltwwl 3,id €■ 1994 ZEOS folwnaliwiri W.. 
1301 fudiHltwl M, Mlmaptkb, HN 5*413 USA. ZEOS a afmMlcty traded (JlrtSlWJ jjrokil: m&) m-m H \2 


800 - 554-5226 


24 Hours a Day 
365 Days a Year 


ZEOS 


Fax Orders: 800-362-1205 or 612-362 -1205. Phone Orders: 
Outside U.S. and Canada: 612-362-1212, Government: 
800-245-2449, ZEOS Information Systems, Inc. GSA 
#GSOOK<MAGS517G Purchase Orders, MasterCard, VISA, 
Aril Ex, Discover, COD and affordable leasing programs. 


Circle ±50 on Inquiry Card. 
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HowWe Tested 


PERFORMANCE 

We tested each system under Windows 
3.1, DOS 6.0, and SCO Unix 3.2 A The 
DOS and Windows test suites consist 
of a combination of BYTE tow-level 
tests and NSTL application tests. 

The application tests use actual busi¬ 
ness applications to represent a real-world 
measure of system performance. The 
DOS performance suite includes Word¬ 
Perfect 6.0, Lotus 1 -2-3 release 2.4, and 
FoxPro 2.5. The Windows suite uses Mi¬ 
crosoft Excel 5.0, Microsoft Word 6.0, 
WordPerfect 6.0, FoxPro 2.6, AutoCAD 
12.0, and Photoshop 2.5. All applica¬ 
tions execute macros that exercise com¬ 
mon functions of each application. For 
instance, the Word for Windows test in¬ 
cludes subtests that measure file I/O, 
search-and-replace functions, changing 
fonts, scrolling by page and line, check¬ 
ing spelling, print previewing, and prim¬ 
ing to a file. We ran Windows tests in 
I02A by 768-pixel resolution and DOS 
tests in 640- by 480-pixel resolution. 

The DOS low-level tests isolate per¬ 
formance of specific subsystems, such as 
CPU, FPU, memory, video, and hard 
disk. These tests provide important data 
for analyzing the results of the applica¬ 
tion-level tests. The BYTE Windows 
low-level tests predominantly exercise 
the Windows GDI (Graphical Device 
Interface) to determine how well a sys¬ 
tem can execute basic Windows graph¬ 
ics tasks; drawing a line, displaying text, 
and executing BHBlt operations. 

For the Unix tests, we loaded SCO 
Unix 3.2.4 on each system and ran a test 
suite consisting of BYTE's low-level 
Unix tests and SPEC92 integer and float¬ 
ing- point tests. The Unix tests cover a 
spectrum of typical scientific and engi¬ 
neering tasks, such as electronic-circuit 
analysis, architectural analysis, and com¬ 
pilation, as well as typical Unix operat¬ 
ing-system commands. These tests pri¬ 
marily stress the CPU/cache/memory 
architecture of the system. Thus, the 
Unix test suite evaluates each system as 
a generalized workstation. 

The SPEC92 suite we use covers a 
variety of application-based and low- 
level benchmarks representative of en¬ 
gineering and scientific activities. The 
integer test (SPECint) contains six CPU 
integer-intensive benchmarks, mostly 
written in C. Floating-point benchmarks 


_aSStl* 


TRANSACTIONS/SECOND 

5 6911 |i 

Horizontal Resolution 

1024 I 

Vertical Resolution 

760 1 

Bits per Pixel 

16 I 

Display type 

VGA 8 

Windows Text 

12.426 

Windows Picture 

6 JIG 

Windows Bitmap 

73J39 


(SPECfpJ contain 14 CPU-intensive 
floating-point benchmarks, mostly writ¬ 
ten in FORTRAN, These tests primarily 
measure the performance characteris¬ 
tics of the processor, the processor 
cache, and main memory units in pro¬ 
cessor-intensive applications. They do 
not attempt to measure display, network, 
or drive performance. SPEC results are 
indexed to the performance of a DEC 
VAX 11/780 computer. A score of 42.3 
means that the system ran the test 42.3 
limes faster than the VAX. 

This month, we introduce Unix testing 
based on XMARK93, an industry-stan¬ 
dard benchmark to lest performance of X 
Windows server systems. XMARK93 
measures how well a workstation’s X 
server executes primary operations; these 
operations are weighted according to 
frequency of use and relative complexity. 
Results are indexed on a Sun Microsys¬ 
tems SparcSlation 1 running XIIR5 un¬ 
der SunOS 4.1.2 and using a CG3 Color 
Frame Buffer. 

To arrive at overall scores, we scale 
the results of the DOS and Windows ap¬ 
plication test scores from one to 10, us¬ 
ing the best system's results as a 10. We 
produce three different performance in¬ 
dexes for each system—one each for 
DOS, Windows, and Unix, 

EASE OF USE 

In addition to running performance tests, 
we examined each system for usability 
by focusing on two areas: system de¬ 
sign and documentation. In looking at 
system design, we rated each system on 
how easy it is to insert or extract adapter 
cards; the presence of labels; whether 
slots are obstructed or easily accessible; 
and whether you can disable any inte¬ 
grated components to use their IRQ (in¬ 
terrupt request) settings or to swap to 
another disk, video, SCSI, or networking 
arrangement. 

We gave top ratings to systems that 
provided well-integrated manuals with 



The top-right screen shows Excel tn the Windows 
3.1 application benchmark suite, generating dif¬ 
ferent types of charts from one set of data. This 
test measures screen I/O speed. The lower 
screen shows a typical Microsoft PowerPoint 
slide from the video component of the Windows 
NT 3.5-based Internal tests. This test script 
paints these and other graphics, including Corel 
clip art and simple lines and circles, in several 
different sizes. When the tests finish, each sys¬ 
tem's results appear In columns on the main in¬ 
terface (see the detail at left}. 

comprehensive indexes. Systems that 
didn't have manuals for video, disk, and 
SCSI subsystems were penalized. Rele¬ 
vant jumper and DIP-switch settings had 
to be detailed for a system to rate highly. 

FEATURES 

We considered the following features 
most important for Pentium systems: 

• a flash ROM BIOS for vendor 
upgrades or bug fixes 

• the number of available adapter slots 
and drive bays 

• the maximum RAM capacity 

* a parts-and-labor warranty of at least 
one year 

* a high-performance disk subsystem 

* local-bus graphics 

Contributors 

Chandrika Mysore. Project Manager/NSTL, has 

texted peripherals and system far NSTL since 1989. 

John McDonough, Technical Editor/NSTL, has 

been writing for high-tech publications for the past 
five years. He can he reached on the Internet at 
editors@nstt.com. 

The Lab Report is an tmgoinf colhbvrmve project 
between BYTE magazine and National Software Tenting 
laboratories ( NSTL). BYTE magazine and NSTL are both 
operating units of McGraw-Hill, Inc . Cun tart the NSTL 
staff cm the internet at editor^ nstl.com; at NSTU Inc.. 
Plymouth Corporate Center. Plymouth Meeting* BA 
19462 1 or tit (610i 941-9600. Contact BYTE on the 
Internet or BIX at editors@bix.com or at (603) 924-92HL 


108 BYTE/NSTL LAI1 REPORT DECEMBER 1994 
















































UNLEASH Your 


Mcro\A£iy's Pentium compilers 
take full advantage of the Pen¬ 
tium's dual numeric units using 
the same techniques we employ 
for the i860's dual units. Unlike in¬ 
teger programs, which benefit 
from the Pentium's Superscalar 
features, numeric-bound appli¬ 
cations require a combination of 
instruction scheduling and loop 
unrolling to hit full speed. The 
Pentium code we produce for 
routines like DAXPY is virtually 
identical to the code recom¬ 
mended by Intel and better than 
the code we have seen in arti¬ 
cles on the subject. The resulting 
programs run over a factor of two 
faster than older 16 and 32-bit 
compilers that do not feature reg¬ 
ister caching or loop unrolling. 
Call for our fentium White Fbper 
which compares the NDP family 
with other x86 Fortran and 
CIC+ + compilers. 


Pentium/486 



MOX" is a 32-bit scientific plotting and graphics package 
currently available for DCS and OS/2. It does 2-D and 3-D plots, 
graphics, text, supports color separations and dozens of display 
adapters, printers and export formats. A screen only version is 
included with NDP Fortran and CIC+ + . 

FVinter/Export Extensions. .$145 Binary/C Source library.. $395#95 


The Pentium is the first x86 
product in the last few years that 
bucks the trend away from faster 
PC numerics. It achieves im¬ 
proved speed by combining a 
CISC front end with an execution 
unit that uses RISC principles. This 
makes the Ffentium sensitive to 
instruction scheduling. The Intel 
i860, which is the current leader 
in the embedded numerics field, 
can do up to two operations per 
cycle. \Ahile the Fbntium can only 
do an operation every other cy¬ 
cle, this is much better than the 
487, which can often take many 
cycles per operation. To help 
overcome the small 8 deep x87 
numeric stack size, the Fbntium 
makes it possible to exchange 
stack values at no cost. The ma¬ 
chine code that results is difficult 
to read, but helps the Fbntium 
run on a per with chips that have 
true numeric registers. 


386,486 & Pentium Compilers 

IVIcroway's NDP family of 32-bit compilers 
generate globally optimized mainframe 
quality code that runs on the 386, 486, 
Pentium and i860. They run on 32-bit 
operating systems such as OS/2, UNIX, 
Solaris, Coherent, and DPMI/VCR DOS 
Extenders. 

NDP Fort ran - 9 0 a complete Fortran-90 
which runs in conjunction vvth the NDP Fortran. 
NDP Fortran 1 ™ is a full F77 with F66, DOD, 
WtS and MS extensions. 

NDP C | C++ compiles K&R and ANSI C pius 
is C+ + Release 2.1 compliant. 

NDP Pascal 1 ™ is a full ISO level 1 Fbscal with 
BSD extensions that can interface the NDP C 
runtime libraries. 

NDP Language Pricing 
DOS versions include a VCPI/VM DOS Ex¬ 
tender, DPMI Interface layer, support for x87 
and Wbitek coprocessors, NDPUnk, NDPLib and 
GREX - our DOS graphics library. The Rentium 
release adds new code generation, royalty 
free DPMI and VCR plus symbolic debugging 

DOS 386/486 version.$695 

DOS Pentium version.$995 

OS/2 Developer's Pack includes IBM OS/2 
WorkFrame and Toolkit. These tools use the IBM 
Linker. Deduct $100 if you don't need the 

Wbrkframe. 386,486.$595 

Ftentium.$795 

UNIX 386/486 use the native tools and are 

available for SCO or ISC UNIX.$1195 

Coherent version.$295 

NDP Fortran-90 .$395 


i860 Supercomputers 

Gigacubc/™ - Mour choice of QuadRjters or 
ATayFtoXft - a Ggaflop starling at.$50K 

tm 

ArrayProXP - EISA Array FVocessor - 
features a zero wait state 50 MHz 64-bit 
memory system. The 400 MB/Gec memory 
bandwidth in conjunction wth 100 megaflop 
i860XP resuits in 28.96 Unpack megaflops, 94 
megaflops doing dot products and 70 
megaflops doing FFTs. The card bursts on the 
EISA bus at 33 MB/Sec and holds up to 256 
megabytes of RAM from.$8995 

Quad Pufer-860 - The world's most cost 
effective Supercomputer. The QuadFUtec in¬ 
cludes four modules, each containing a 25 
MHz i860 and two megabytes of local mem¬ 
ory. The modules plug into an EISA card that 
provides 32 megabytes of shared memory. A 
single QjadFUter has an aggregate throughput 

of 200 megaflops! Wth software from $9995 

Number Smasher 1 - 860 - our ISA 860 

card comes with 8 or 32 megabytes. It in¬ 
cludes an NDP Language - 80 megaflops of 
throughput starting at just.$2995 

NDP Fortran-860 along with our 
Cl C++ and Fbscal utilize advanced scalar 
code generation techniques to optimize the 
1860's numeric scalar performance.$1995 

tm 

PPS-860 postprocessing scheduler, takes 
assembler output and converts scalar opera¬ 
tions into pipelined operations running in dual 
instruction mode. Scalar speed ups in the 
range of 10 to 50% are common.$500 

VAST-11 \bctorizer speeds up vector codes 
100 to 300%. Includes a library of 700 vector 
primitives.$1495 


Pentium/486 Workstations 

486-BX Workstations - a Microway Tower is 
the ideal solution to your 486/Ffentium needs. 
They feature industrial grade American power 
supplies, heavy duty cooling and easy access. 
All motherboards are carefully burned in and 
equipped w4h 50 Amp connectors. Some of our 
motherboards can be upgraded or purchased 
with Fbntiums. Qjr BX Towers make great Work¬ 
stations, file servers, and CAD/CAM stations. They 
were originally engineered to house i860 arrays, 
configured as NFS computational servers. Each 
system is customized wtfh the OS of your choice, 
including ISC UNIX, OS/2, DOS and Windows. 
What differentiates Microway towers is our ability 
to integrate the peripherals you need, including 
SCSI tape drives and CD-ROMfc, network cards 
and high quality hard disk and graphics adapt¬ 
ers. 486-BX systems are used worldwide perform¬ 
ing demanding tasks from testing jet engines to 
searching for oil. Call today for our BX Catalogue. 

Search Engines & Libraries 

MSE-160 - Free Text Search Engine ISA card 

K ocesses 160 megabytes of data per second 
eludes Text Retrieval software.$950 

IMSL Mcroway compiled and validated ver¬ 
sion of the IMSL mainframe libraries, available 
for the 386/486 or i860, Complete 

Fbckage.$2,000 

NAG Mcroway compiled and validated 

Foundation x86/860.$ 1195/1995 

FortlR.$1195/1995 

Workstation.$2995/3995 

KUCK A ASSOCIATES hand coded i860 li¬ 
braries. DSP library does 1024 real FFT in 500 
microseconds! 

DSP.$750 BIAS.$500 

LAPACK and BIAS, sources Included. 
386/486.$195 i860.$295 


Microway 


Technology you can count on! 

Research Park Box 79. Kingston. MA 02364 USA (508) 746-7341 FAX 746-4678 
UK 81-541-5466. Poland22-414115. Greece 1-2915672. France 130-541767 
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CD-ROM 

uffyjlfrBete “T7te Art (?| 
DiyilnJ Sfcrvtel JtTlsf 
Lt ■ furifli piirrAfi.jr) 


A vortex rages around you — dangerous, 
deceptive, A frightening Vertigo grabs your 
ini agination as the vortex puflsycu under. 

The Vortex tales you deeper into the story of 
Drew Griffin, a young soldier fighting for his 
life on a distant world, you will experience 
this story through his eyes and mind As 
Drew, you will discover the truth of the 
Quantum Gate and your choices will decide 
the fate of tw o worlds.. As Drew, you will try 
to escape The Vortex. 



3 CDs * MPC I! CD-ROM 

16 BU GRAPHICS AND AUDIO 

DOZENS OF ENDINGS, HUNDREDS OF PATHWAYS 


■ ORIGINAL. SOUNDTRACK BY D'CUCKOO* 
COMPOSED BY CANDICE PACHECO 


■ OVER 6 HOURS OF DIGITAL VIDEO 
‘ DEPLORABLE i-D ENVIRONMENTS 


* 


A VfrtLialCiraMHa™ 
movie by Gi cg Roach 


For a dealer neareii you call: 
l-Sec-My Dealer or t &CQ &93-3253 


mea 

Visual 

Entertainmefit 


The VtirtfiK Quantum fin VB 11. yirtu^lCinemii arid You Are The Monte srri iTBpenidrlts g| HyperS^-Sindi&s f. I ffSH HvuetB&Ib SruiTioa All ot>in w*doniB(lisand rogisttrroO Srnde'iHUks; grp thg&E gr mqit rBapesiive ewriErs. AH rt^i's reserved 
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B V T K 

BEST 


CAD AND GRAPHICS 


I he CAD/CAM market is one 
of the healthiest segments in the 
computer industry. Revenues for 
the market in general were up 
8.4 percent last year. After run¬ 
ning the 90-MHz Pentiums 
through our AutoCAD for Win¬ 
dows release 12 and Photoshop 
for Windows 2.5 application 
benchmarks, we discovered that 
the scores did not vary much. 
The majority of the ranked sys¬ 
tems use the 64-bit PCI Diamond 
Stealth video card. There were, 
however, a few exceptions: The 
Dyna Micro Dyna System 590 
and Mitsuba’s VIP System- 
90MHZ; both use a variant of 
Tseng Lab’s ET4000/w32 video 
chip set and had some of the 
worst Windows performance 
scores. But the Dyna System 590 
performed the second fastest in 
the X Window System tests. 

Among the runners-up, the 
AT&T Globalyst 600 costs 
$542 more than our Best Over¬ 
all winner for this category, but 
it had the highest scores in the 
PhotoShop, Au¬ 
toCAD, and Ex¬ 
cel tests. The 
AT&T system 
also excelled in 
the X tests (the 
Unix graphics 
tests). If you re¬ 
quire powerful 
graphics, you 
could easily jus¬ 
tify paying a 
high price to get the perfor¬ 
mance this system offers. 

Performance rankings for 
CAD and Graphics are based on 
Windows scores, with an em¬ 
phasis on AutoCAD for Win¬ 
dows 12 tests, X graphics tests, 
and the Intermark low-level tests. 


KEY 


Excellent AAAA 

Good AAA 

Fair AA 

Poor A 

Tower! Mini-tower o 

Desktop n 



Great performance and an excellent design 


BEST OVERALL 


Digital Equipment DECpc XL590 


Several factors make the DECpc XL590 a strong CAD/graphics work¬ 
station. It posted above-average scores in Windows and X Window 
system testing, as well as the third-highest DOS performance results. 
It comes with three ISA slots, two stand-alone and one shared PCI 
slot, and five drive bays, and it holds up to 192 MB of RAM. Digital 
incorporates the Diamond Stealth 64 PCI graphics card, a double-speed Toshiba 
CD ROM drive, and a SCSI hard drive into the XL590's mini tower design. A SCSI 
port is standard on this system. The processor is easily upgradable, and the 
ventilation is carefully designed so that air blows on the CPU through a plastic 
pipe connected to the panel in front of the system. 





PRICE 

CASE 

PERFORMANCE 


RAM 

VIDEO 

DISPLAY 


(AS TESTED) 

TYPE 

WINDOWS DOS X WINDOW 

FEATURES 

(STD./MAX.) ADAPTER 

RAM 

BEST Digital DECpc XL590 

$5672 

□ 

9.47 

9.92 

9.82 

AAAA 

0/192 

Diamond Stealth 64 

2 MB DRAM 

RUNNER UP Mitsuba VIP System-90MHZ 

$3990 

■ 

7.69 

8.48 

9.55 

AAAA 

8/128 

Mitsuba P6-PCI 

2 MB VRAM 

RUNNER UP Austin Power System 90 

$4777 

1 

10.00 

9.87 

9.60 

AAA 

16/128 

Diamond Stealth 64 

2 MB VRAM 

RUNNER UP AT&T Globalyst 600 

$6214 

m 

9.70 

9.71 

9.12 

AAAA 

8/128 

ATI mach64 GX 

2 MB VRAM 

RUNNER UP Data Storage DataStor P590 $5845 

1 

9.71 

9.88 

9.42 

AAA 

16/128 

Diamond Stealth 64 

2 MB VRAM 


Need to upgrade your graphics workstation? 


MOST EXPANDABLE 


Austin Direct Austin Power System 90 



PRICE 


CASE 


PERFORMANCE 


TOTAL BAYS VIDEO 


(AS TESTED) TYPE WINDOWS DOS X WINDOW FEATURES (STD./MAX.) (3T/ST) ADAPTER 


BEST Austin Power System 90 $4777 
RUNNER UP XiP90 MTower SP $3999 
RUNNER UP Zeos Pantera 90 $3995 

RUNNER UP Insight PCI P90 CD $4299 
RUNNER UP Mitsuba VIP System-90MHZ $3990 


10.00 9.87 9.60 
9.45 9.78 9.46 
9.72 9.93 9.35 
8.55 9.74 9.45 
7.69 8.48 9.55 


▲▲A 16/128 

AAA 8/128 
AAA 1/384 
AAA 16/128 
AAAA 8/128 


4/4 Diamond Stealth 64 

6/4 Diamond Stealth 64 

4/6 Diamond Stealth 64 

9/4 Diamond Stealth 64 

5/2 Mitsuba P6-PCI 


The Austin Power System 90 offers outstanding expandability features. Housed in a 
tower configuration, this ISA system has three 16-bit expansion slots, three PCI 
slots, and eight drive bays for adding components. On top of that, the System 90 
was the best Windows performer of all Pentiums we tested this month. 


A Pentium system priced to sell 


LOW COST 


Hertz Computer Hertz P90 



This desktop unit is the only system in our review under $3000. It took 
second-place honors in our SPECfp scores, which indicates its suitability for 
handling the CPU-intensive applications required for CAD/graphics. One 
reason for its excellent rating might be that it is packed with 512 KB of 
secondary cache memory. For this review, it was also loaded with a SCSI 
hard drive from Micropolis with a PCI-based SCSI Adaptec controller. It sports 
a triple-speed NEC CD-ROM drive and a Diamond Stealth 64 video card. 



PRICE 

CASE 


PERFORMANCE 


RAM 

VIDEO 

DISPLAY 


(AS TESTED) 

TYPE 

WINDOWS DOS 

X WINDOW 

FEATURES (STD ./MAX.) 

ADAPTER 

RAM 

BEST Hertz P90 

$2830 


8.01 

8.54 10.00 

AAA 

8/128 

Diamond Stealth 64 2 MB VRAM 

RUNNER UP Gateway P5-90 XL 

$3699 

1 

9.38 

9.72 

9.31 

AAA 

16/128 

ATI mach64 GX 

1 MB DRAM 

RUNNER UP Mitsuba VIP System-90MHZ 

$3990 

1 

7.69 

8.48 

9.55 

AAAA 

8/128 

Mitsuba P6-PCI 

2 MB VRAM 

RUNNER UP Insight PCI P90 CD 

$4299 

1 

8.55 

9.74 

9.45 

AAA 

16/128 

Diamond Stealth 64 1 MB DRAM 

RUNNER-UP Zeos Pantera 90 

$3995 

1 

9.72 

9.93 

9.35 

AAA 

1/384 

Diamond Stealth 64 2 MB VRAM 
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MP60 System Featuring 

* INTEL Pentium 6QMhz CPU 

* 8 MB RAM 

* 540 MB Hard Disk Drive 

* 1.44 MB 3,5” FLoppY Diskette 
Drive 

* PCi VGA Card with 1 MB RAM 

* Double -Speed CD ROM Drive 

* Sound Blaster Sound Card 

* 2 Speakers 

* 15" Non-Interlaced SVGA 
Monitor 

* Serial Mouse 

* 101 Keyboard 

* MS Das & MS Windows 

* FREE Gift: CD Titles Package 


* Favorite Option: BOSE Speakers 

Call Today: 1 ■ 800. 552. 7835 


Pentium™ 

’processor 


MR66 System Featuring 

Intel Pentium 66Mhz CPU 
8 MB RAM 

540 MB Hard Disk Drive 
1,44 MB 3.5" FLoppy Diskette 
Drive 

PCI VGA Card with 1 MB RAM 
Double -Speed CD ROM Drive 
Sound Blaster Sound Card 
2 Speakers 

15" Non-Interlaced SVGA 

Monitor 

Serial Mouse 

101 Keyboard 

MS Dos & MS Windows 

FREE Gift: CD Titles Package 


* Favorite Option: BOSE Speakers 


MP90 System Featuring 


INTEL Pentium 90Mhz CPU 
8 MB RAM 

540 MB Hard Disk Drive 
1.44 MB 3.5" FLoppy Diskette 
Drive 

PCI VGA Card with 1 MB RAM 
Double -Speed CD ROM Drive 
Sound Blaster Sound Card 
2 Speakers 

15" Non-Interlaced SVGA 

Monitor 

Serial Mouse 

101 Keyboard 

MS Dos & MS Windows 

FREE Gift: CD Titles Package 


51 Favorite Option: BOSE Speakers 


Qedic 


On 


Note: INTEL amd Pentium are registered trade mark of INTEL Corporation. All other names are properties of their respective owners. 
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BYTE 

BEST 



1 he 90-MHz Pentium market 
has matured since our last sys¬ 
tems Lab Report, but not re¬ 
markably so for Unix im¬ 
plementations. The SPEC92 
benchmark we use requires the 
video resolution to be 1024 by 
768 pixels by 256 colors, so the 
shortage of drivers for high-end 
video cards and this operating 
system was made markedly clear 
to us. For this reason, we could 
not run SCO Unix on three of 
the 19 systems. 

Having 1 GB of storage space 
might tempt you to install mul¬ 
tiple operating systems. To avoid 
operating-system conflicts, SCO 
recommends that you install 
Unix and its root file system in 
the first 1024 cylinders and add 
other operating systems in the 
extended partition. 

Among the systems that per¬ 
formed well under Unix but 
didn't merit the Best Overall 
ranking, the AT&T Globalyst 
600 deserves mention, because 
it excelled in our Unix SPECint 
test. Data Stor¬ 
age's DataStor 
P590 also per¬ 
formed well in 
the Unix drive 
tests. 

The Unix Lest 
scores are based 
on the Pentiums' 
performance in 
disk tests, pro¬ 
cessor-intensive 
floating-point and integer tests 
using complex applications, as well 
as in X graphics tests using the new 
XMAKK93 tests, in contrast, we 
considered only the performance of 
DOS, Windows, and low-level hv 
termark tests in the General Busi- 



Digital delivers the beet overall Unix box 


BEST OVERALL 


Digital Equipment DECpc XL590 


—j The DECpc XL590 didn't burn up the track In Unix performance 

testing, but it had excellent ease^fuse and features scores. The 
system offers a SCSI hard drive with the controller located on the 
motherboard, 256 K8 of secondary cache memory, a Toshiba 
Model 4101 CD-ROM drive, and a three-year warranty. Although it 
didn't qualify as a runner-up, the Insight PCI P90 CD posted high Unix scores, and 
it is an attractive alternative to Digital’s Pentium—it has excellent ease-of-use 
features, and it costs $1373 less than our Best Overall winner. 





PRICE 

CASE 

P 

ERFDRMANCE 

EASE OF 


m 

DRIVE 

WARRANTY 



[AS TESTED) 

TYPE 

SPECINT 

SPECFP 

BYTE UNIX 

USE 

FEATURES 

(STD./MAI) 

CONTROLLER 

[YEARS) 

BEST 

Digital DECpc XL590 

$5672 

0 

65.12 

56.55 

4.64 

iiii 

AAAA 

0/192 

SCSI 

3 

RUNNER-UP 

Miteuba VIP System-SOMHZ 

$3990 

1 

55.33 

46.72 

3,84 

AA 

AAAA 

8/128 

PCI-SCSI 

2 

MINNEH-UP 

Data Storage DataStor P590 

$5845 

1 

66.54 

57.92 

4.72 

AAA 

AAA 

16/128 

PCI-SCSI 

3 

RUNNER-UP 

AT&T Globalyst 600 

$6214 

a 

66.74 

58.22 

4,61 

AAA 

AAAA 

8/128 

SCSI 

3 

RUNNER-UP 

Austin Power System 90 

$4777 

1 

65.64 

56,67 

4.84 

AAA 

AAA 

16/128 

IDE 

3 


310 drive bays and slots galore ... 


MOST EXPANDABLE 


Xi Computer XiP90 MTower SP 



This $3999 system doesn't have exceptional overall Unix performance results, but 
Et had high Intermark and above-average X Window System scores, due in part to 
its fast graphics subsystem. The XiP90 MTower SP utilizes a mini tower design that 
houses seven expansion slots [four 16-bit and three PCI local bus}, as well as 10 
drive bays [six Sfrfnch and four 5 l /S-lnoh). On the downside, the XIP90 MTower SP 
may frustrate some users because its drive bays and SIMM banks block several 
expansion slots. These blocked slots cannot be used for full-length adapters but 
are fine for daughterboards. 


PRICE 
[IS TESTE 

BIST XIP90 MTower SP $3999 
RUNNER liP Austin Power System 90 $4777 
RUNNER-UP XtP90 NTower DP $4549 

RUNNER-UP Insight PCI P90 CD $4299 

RUNNER UP MitSubR VIP System-SQMHZ £3990 


CASE 


E l 

PERFORMANCE 

EASE Of 


RAM 

TOTAL RAYS 

DRIVE 

■ SPECINT 

i 

1 

1 

USf 

FEATURES 

[STD./MAX.) 

(aran 

CONTROLLER 

65.15 

57.00 4.59 

AAAA 

AAA 

8/128 

6/4 

IDE 

65.64 

56.67 4.84 

AAA 

AAA 

16/128 

4/4 

IDE 

69,34 

58.54 4,95 

AAAA 

AAA 

8/512 

4/5 

PCI-SCSI 

65.50 

57,75 4.93 

AAAA 

AAA 

16/128 

9/4 

IDE 

55.33 

46,72 3.04 

AA 

AAAA 

8/128 

5/2 

PCI-SCSI 


Hertz scales the price/performance curve 


LOW COST 


Hertz Computer Hertz P90 



In this category, where we rank systems selling for less than $4S00 f the 
Hertz P9G provides unspectacular, yet respectable, Unix performance. If you 
need better performance and have a larger budget, try Gateway 20G0's P5- 
90 XL r which had the highest Unix scores in this group and a relatively 
affordable price of $3699. Gateway's price includes a 17-tnch monitor [all 
other prices reflect a system configured with a 15-irvch monitor). 


ness category. 



PRtCE 

CASE 

P 

ERFORMANCE 

EASE OF 


RAM 

DRIVE 

WARRANTY 



(JSKSTED) 

TYPE 

SPECINT 

SPECFP 

BYTE UNIX 

USE 

FEATURES 

[STD./MAX.) CONTROLLER 

(YEARS) 

KEY 


BEST Hertz P90 

$2630 

tm 

6071 

63.84 

3.84 

AA 

AAA 

8/128 

PCI-SCSI 

1 

Excellent AAAA 

Good AAA 

runner-up Gateway P5-9Q XL 

$3699 

B 

65 39 

57,36 

4.95 

AAAA 

AAA 

16/128 

IDE 

3 

RlfNNER-UP Mrtsuba VIP Sy&tem-90MHZ $3990 

I 

55 33 

46 72 

3.84 

AA 

AAAA 

6/128 

PCI-SCSI 

2 

Fair A A 

Poor A 

RlfNNER-UP Insight PCI P90 CD 

$4299 

B 

65.50 

57.75 

4.93 

AAAA 

AAA 

16/126 

IDE 

1 

Tower! Minitower□ 

Desktop m 

RUNNER-UP XJP90 MTower DP 

$4549 

1 

69.34 

58.54 

4.95 

AAAA 

AAA 

a /512 

PCI-SCSI 

1 
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The Dual-Processor Pentium 



T he latest incarnation of Intel’s 
Pentium processor does more 
than simply run faster than the 
older 60- and 66-MHz versions. 
In fact, along with the availability of 
Windows NT 3.5, the latest Pentium 
should make dual-processor architec¬ 
tures a cost-effective option in the desk¬ 
top workstation market. The P54C Pen¬ 
tium runs faster, comes in a smaller 
package, operates at 
33 V, and adds spe¬ 
cial support for dual¬ 
processor designs. 
High-end multi¬ 
processor systems im¬ 
plement a dedicated 
cache for each proces¬ 
sor, but sharing a sin¬ 
gle-processor cache 
between two proces¬ 
sors enables a simpler, 
less-expensive dual¬ 
processor arc h i tectu re. 
The system requires 
only one SRAM (stat¬ 
ic RAM) cache and a 
single cache controller. 
However, additional logic is also needed 
to arbitrate access to the shared bus and 
ensure cache coherency. The P54C Pen¬ 


tium has built-in hardware 
features to support cache 
coherency and bus arbi¬ 
tration (see “Pentium’s 
Dual Personality’' on page 
211). Vendors can now 
implement a dual-proces¬ 
sor architecture without 
worrying about designing 
additional logic to arbi¬ 
trate a shared cache. 

Xi Computer's XiP90 
NTower DP came to us 
with an extra processor 
installed (right). Other 
units came with open slots 
for dual-processor up¬ 
grades. As the XiP90 proves, you can 
now' buy a surprisingly low-cost dual- 
processor system. Or you can buy an 
upgradable model and pop in the sec¬ 
ond processor if your needs demand it. 
Of course, your software applications 
must support dual processing. Our stan¬ 
dard low-level and application-level 
benchmarks do noi exercise a second 
processor, so any performance en¬ 
hancement effected by a dual-processor 
design will not show up. 

This brings us to the second devel¬ 
opment that should boost the market ac¬ 


ceptance of dual-processor systems: 
Windows NT. NT was built from the 
ground up to support multiple proces¬ 
sors. The NT kernel will spawn threads 
to each available processor. It simply 
allocates a dedicated processor to the 
next-highest-priority thread. New multi¬ 
threaded NT applications, such as Pic¬ 
ture Publisher, do not have to do any¬ 
thing special to take advantage of a dual 
processor. You run different threads for 
complex operations (e.g., applying a 
special-effects 11 Iter), and NT will do 
the rest. 



The Xi Computer 
XiP90 NTower DP. 




Mitsuba's VIP System-90MHZ, the Hertz POO, and 
Dyna Micro’s Dyna System 590 offer the flexibility of VL-Bus 
and PCI local-bus expansion slots in ISA-based designs. These 
were the only systems that provided both these local-bus op¬ 
tions. The VIP System-90MHZ has two VL-Bus and two PCI 
slots and one shared PCI/8-bit ISA slot (a total of five local- 
bus slots); it also 
has two 16-bit ISA 
slots. The Dyna 
System 590 is de¬ 
signed with two 
VL-Bus and three 
PCI slots and one 
shared PCI slot (a 
total of six local-bus 
slots). These sys¬ 
tems would be CX- The Dyna System 590 motherboard. 


cel lent choices for anyone who has already invested in VL-Bus 
adapter cards and wishes to migrate to PCI. 



Tower systems dominate our Pentium roundup, 
yet we kwed the internal design of Zenith Data Systems 1 Z-Station 
EX desktop Pentium. The Z-Station 
EX has integrated video and 
Ethernet. It achieves ex 
pandability by locating ex¬ 
pansion slots on a card po¬ 
sitioned perpendicular to 
the motherboard. When in¬ 
stalled, the expansion cards are 
parallel to the motherboard. The 
AST Premmia GX P/90 (our Best Overall winner for General Busi¬ 
ness) also put an interesting spin on expansion-slot designs 
using a similar system architecture. 
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Recommit mo 


MVP I 


FINALIST 


“ALR /n<t«lot of time and 
effint m tlu> design of this 
system /rom the major com- 
portents ail the way to tfie 
little details that other man- 
ufaeturers overlook.” 


John Doebunc 

nawicu- SuiTORiSimiwn 

DMimn Cmtm Vumm Memorial Hmmi 


"lO OUT OF lO 
SERVICE AND 
SUPPORT" 

PC/COMPUTING 


“Its' power and modularity 
haw allmml its to design 
the state iff the art print 
server and Ining it to market 
in record time.” 


Andrew Borg 

Dimtw or Smxm-u AliiiKt™. 
COLORAgE, i'NC. 


I# 


IN A CLASS OF 
IfS OWN" 


PC USER GOLD AWARD 


“Power and per fomutnee is 
what toe needed and tluit’s 
what we’re seeing with the 
Q-SMP.” 

Billy Broach 


/M ORAM TlfM SMytCES 

GUtUORf) Mll.fi 






Word of the 
Revolution 

HAS SPREAD. 



400-MHZ! 


A CAUSE FOR A NEW REVOLUTION 


All across the world, serious computer users are 
discovering the power of the ALR Revolution 
Q-SMP Featuring 90- or 100- 
MHz Pentium processing power, 
a sophisticated write-back cache 
design, and enormous expand¬ 
ability, the Revolution Q-SMP 
dominates die server battlefield. 

Thanks to its unique symmetrical 
multiprocessing architecture, the 
Revolution Q-SMP can be equipped 
with up to four 90- or 100-MHi 
Pentium processors. This design is 
fully compliant with Intel's MP Spec 
v 1.1, making the Revolution Q-SMP 
instantly compatible with “off-the-shelf* 
multiprocessing versions of popular network¬ 
ing/ multiuser environments. And with thir¬ 
teen drive bays, ten expansion slots, and 
room for up to 1-GB of EDC (Error 
Detection and Correction) memory, the 
Q-SMP is the perfect home for these 
demanding environments. 

All Revolution Q-SMP 
systems also include ALR 
NetTune™, an advanced 
NetWare™ remote server 


management package. By continuously docu¬ 
menting patterns of network activity, 

NetTune can improve perfor¬ 
mance by anticipating 
changes in network usage. 

Completing this picture 
of the ultimate server is 
ALR’s revolutionary five year 
/ fifteen month factory warranty, one 
of die most extensive protection 
plans in the industry. Register in the 
ALR ProCare service program, and 
your Revolution Q-SMP 
will also receive one year 
of free on-site service*. 

To Revolutionize your network 
and your business, visit your local 
ALR reseller today. For more information on the 
Revolution Q-SMP call: 

1(800) 444-4ALR 

Prices .mm at $6 t 495 MSRP 


Advanced Logic Research. Inc. 


ALR con be reached on COMPUSERVE GO ALR JNC 


QUAD 100-MHI 
PENTIUM 
SYMMETRICAL 
MULTIPROCESSING 



Pentium' 
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ROLL CALL OF PENTIUMS TESTED 





PRICE 


PEHIDRMflNCE 



EASE 0F- 

VENDOR 

MODEL 

(AS TESTED) 

WINDOWS 

DOS 

SPECIN! 

SPECFP 

BYTE UNIX 

USESCORE 

t^AST Computer 

Premmia GX P m 

$6288 

9,28 

9,85 

Failed 1 

Failed 1 

1.17 

AAA 

AT&T GIS 

AT&T Globalyst 600 

36214 

9.70 

9.71 

66.74 

58.22 

4,61 

AAA 

Austin Direct 

Austin Power System 90 

34777 

10.00 

9.87 

65.64 

56,67 

4,84 

AAA 

Cornell Computer Systems 

PCI Power Workstation 

$4075 

9.24 

9*71 

Failed 1 

Failed 2 

Failed 2 

AA 

Data Storage Marketing, Inc, 

DataStor P590 

$5845 

9.71 

9.88 

66.54 

57*92 

4.72 

AAA 

Dell Computer Corp. 

Dimension XPS P90 

33949 

9.06 

9.79 

N/A 3 

N/A 3 

N/A 3 

AAAA 

^Digital Equipment Corp. 

DEC pc XU>90 

$5672 

9*47 

9,92 

85.12 

56,55 

4.64 

AAAA 

Duracom Computer Systems, Inc, 

FilePro 586/90P-32 

35499 

8.54 

9.67 

N/A 3 

N/A a 

N/A 3 

AAA 

Dyna Micro, Inc, 

Dyna System 590 

$4075 

7.42 

6.74 

56.05 

46,01 

3.65 

AA 

Gateway 2000, Inc. 

P5-9Q XL 

$3699 

9.38 

9.72 

65.39 

57.36 

4,95 

AAAA 

High Definition Systems, Inc. 

Victoria PCI 9GMHZ 

$4905 

7.36 

9.88 

72.19 

64.63 

4.88 

AAA 

Hertz Computer Corp. 

Hertz P90 

$2830 

8,01 

8,54 

60.71 

63,84 

3.84 

AA 

Hewlett-Packard Co, 

HP Vectra XU 5/90C 

$8207 

9.21 

9,00 

N/A 3 

N/A a 

N/A 3 

AAAA 

insight Direct, Inc, 

Insight PCI P90 CD 

$4299 

8.55 

9.74 

65.50 

57.75 

4.93 

AAAA 

Mitsuba Corp, 

VIP System-90MHZ 

$3990 

7.69 

8,48 

55.33 

46.72 

3.84 

AA 

Xf Computer Corp. 

XIP90 MTower SP 

$3999 

9.45 

9.78 

65.15 

57.00 

4.59 

AAAA 

XI Computer Corp. 

XIP90 NTower DP* 

$4549 

9.32 

10,00 

69.34 

58,54 

4.95 

AAAA 

Zenith Data Systems 

Z-Station EX 

$4776 

9.39 

9,66 

67.66 

58,20 

4.84 

AAA 

Zeos International 

Pantera 90 

$3995 

9.72 

9,93 

Failed 

Failed 

4.83 

AAA 


^ = BYTE Best. 

Excellent A AAA Good AAA Fair A A Poor A 

N/A = not applicable. 

1 AST Premmia could not complete the SPECint. SPECfp, or XMARK93 tesls in Unix. 

* We were unable to install SCO Unix on the Cornell system during the testing lime frame. 

J The Dell, Duracom. and Hewlett-Packard systems could not complete the Unix tests because video drivers for Unix were not available at the time of testing. 

* The Xi Computer XfPSQ NTower DP is a dual-processor system. 
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■BHDBO» 




MAXIMUM 




TOTAL SLOTS 







RAM (MB) 

SECONDARY CACHE (KB) 

16-BfT' 

324IT 

LOCAL 


DRIVE BATS 

FEATURES 

EXPANSION 

CASE 

(ALL TESTED 

AS 

MAXIMUM ETHERNET 


(NONLOCAL 

BUS 

TOTAL 

5V.-INCH FlOPPy 

SCORE 

BUS 

TYPE 

WITH 32 MB) 

TESTED 

PORT 


BUS) 


SVrlNCH 

SCINCH (ALL HAVE 3 L /rlNCH) 


AAAA 

EISA 

- 

192 

256 

512 ✓ 

0 

4 

2 

3 

2 

AAAA 

ISA 

- 

128 

256 

256 

6 

2 

1 

3 

2 

AAA 

ISA 

a 

128 

256 

256 

3 

0 

3 

4 

4 

AAAA 

ISA 

■ 

128 

256 

256 

5 

0 

3 

4 

6 

AAA 

ISA 

i 

128 

256 

256 

5 

0 

3 

3 

4 S 

AAA 

ISA 

□ 

128 

256 

256 

4 

0 

2 

2 

3 

A AAA 

ISA 

a 

192 

256 

25S 

3 

0 

3 

2 

3 

AAA 

ISA 

1 

128 

256 

256 

4 

a 

2 

3 

4 

AAAA 

ISA 

1 

128 

512 

512 

2 

0 

6 

2 

6 

AAA 

ISA 

■ 

128 

256 

256 

4 

0 

2 

5 

4 

AAA 

ISA 

■ 

128 

256 

256 

4 

0 

3 

5 

3 ✓ 

AAA 

ISA 

m 

128 

512 

512 

3 

0 

2 

4 

3 

AAA 

ISA 

m 

256 

512 

512 i/ 

3 

0 

2 

2 

2 

AAA 

ISA 

1 

128 

256 

256 

4 

0 

3 

9 

4 

AAAA 

VIP 5 

i 

128 

256 

1024 

2 

0 

5 

5 

2 ✓ 

AAA 

ISA 

a 

128 

256 

256 

4 

0 

3 

6 

4 

AAA 

EISA 

R 

512 

512 

512 

a 

4 

4 

4 

5 

AAA 

ISA 

- 

128 

256 

256 ✓ 

3 

0 

2 

1 

2 

AAA 

ISA 

■ 

384 

512 

512 

5 

0 

2 

4 

6 


Case type: Tower 1 Desktop m Minitower p 
\/ - yes, 

5 The Miteuba VIP System-SOMHZ has one shared FCL/B-Wt slot, two IS-brt ISA state, two 32-blt VL-Bus slots, and two 32-blt PCI local-bus slots, 

6 Not shared stats. PCI/1 SA-shared slots are counted as PCI 

Motes: All systems Include a PCI local bus; all were priced with 15-Inch monitors except tor the Gateway, 
which was priced with a T7*inch monitor. 
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ROLL CALL OF PENTIUMS TESTED 


_ HUM OH HE _ _ GRNPIICS _ 

SIZE INTERFACE CONTROLLER VENDOR ADAPTER VIDEO CHIP ME OF 

VENDOR MODEL (GB) LOCATION SET VRAM/DRAM 


^AST Computer 

Premmia GX P/90 

1 

SCSI 

Motherboard 

Quantum 

ATI Graphics 
Pro Turbo 

ATI mach64 
8880QGX 

2 MB VRAM 

AT&T GIS 

AT&T Globaiyst 600 

t 

SCSI 

Motherboard 

Quantum 

Integrated 

ATI mach64 
88300GX 

2 MB VRAM 

Austin Direct 

Austin Power System 90 

1 

IOE 

Integrated 

Micropolis 

Diamond 

Stealth 64 

S3 Vision964 

2 MB VRAM 

Cornell Computer 
Systems 

PCI Power Workstation 

1.05 

SCSI 

PCI bus 

Micropolis 

Orchid 

Kelvin 64 

Cirrus Logic 
GD5434 

2 MB DRAM 

Data Storage 

Marketing, Inc. 

DataStor P590 

2.5 

SCSI 

PCJ bus 

Seagate 

Diamond 

Stealth 64 

S3 Vision964 

2 MB VRAM 

Dell Computer Corp 

Dimension XPS P90 

1 

IDE 

PCI bus 

Western Digital 

Number Nine 
GXE64Pro 

S3 Vision964 

2 MB VRAM 

Digital Equipment Corp. 

DEC pc XLB90 

1 

SCSI 

Motherboard 

Digital 

Diamond 

Stealth 64 

S3 Vision964 

2 MB DRAM 

Duracom Computer 
Systems, Inc, 

FilePro 586/90P-32 

L75 

SCSI 

PCI bus 

Micropolis 

Number Nine 
GXE64-P 

S3 Vrsion864 

1 MB DRAM 

Dyna Micro, Inc. 

Dyna System 590 

1 

SCSI 

PCI bus 

Seagate 

Genoa Phantom Tseng Labs 

321 ET4000A*32I 

2 MB VRAM 

Gateway 2000, Inc. 

PS-90 XL 

1 

IDE 

Integrated 

Western Digital 

ATI WinTurbo 

ATI mach64 
88800GX 

1 MB DRAM 

High Definition 

Systems, Inc, 

Victoria PCI 90MHZ 

2 

SCSI 

PCI bus 

Seagate 

ATI Graphics 
Wonder 

ATI mach32 
68800 

2 MB VRAM 

Hertz Computer Corp, 

Hertz P90 

1 

SCSI 

PCI bus 

Micropolis 

Diamond 
Stealth 64 

S3 Vfsion864 

2 MB VRAM 

Hewlett-Packard Co. 

HP Vectra XU 5/90C 

1 

IDE 

Integrated 

Quantum 

Matrox MG A 
Ultima Plus 

Matrox MGA 

4 MB VRAM 

Insight Direct, Inc. 

Insight PCI P90 CD 

1 

IDE 

Integrated 

Western Digital 

Diamond 
Stealth 64 

S3 Vision964 

1 MB DRAM 

Mitsuba Corp, 

VIP System-90MHZ 

1.08 

SCSI 

PCI bus 

Quantum 

Mitsuba 

P6-PCI 

Tseng Labs 
ET40Q0/w32p 

2 MB VRAM 

Xi Computer Corp. 

XiP90 MT owe r SP 

1.05 

IDE 

Integrated 

Conner 

Diamond 
Steaith 64 

S3 Vision964 

2 MB VRAM 

Xi Computer Corp. 

XiP90 NTower DP 1 

1.08 

SCSI 

PCI bus 

Quantum 

Diamond 
Stealth 64 

S3 Vision864 

2 MB VRAM 

Zenith Data Systems 

Z-Station EX 

1 

IDE 

Integrated 

Western Digital 

integrated 

ATI mach64 
88800GX 

2 MB VRAM 

Zeos International 

Pantera 90 

1 

IDE 

Integrated 

Micropolis 

Diamond 
Stealth 64 

S3 Vision964 

2 MS VRAM 


^ = BYTE Bast. 

1 The XIP90 MTawer DP Is a dual'processor system. 

Notes; All systems tested had 32 M8 of RAM and a PCI local bus: all were priced with 15-inch monitors except for the Gateway, 
which was priced with a 17-inch monitor. 
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_ ilHITOB 

ENDOH MODEL 


TOLL-FfiEE 

PHONE 


INQUIRY 

NUMBER 


CP ROM POWER SUPPLY 

DOT PITCH VENDOR MODEL FCC WARRANTY OUTPUT AC INPUT SWITCMABLE SCSI 

(MM) RATING (YEARS) (W) (V) VOLTAGE PORT PHONE 


J1 

Vldicm SL 

28 

Toshiba 

Sanyo 

CDR400I 

B 

3 

230 

110 3 

|X 

✓ 

(714) 727-4141 (800) 876-4278 

1105 

iT&T 

SuperVGA 

.28 

NEC 

CDU 561 

B 

3 

180 

110 3 

✓ 


(513)445-5000 (800)225-5627 

1106 

:fc 

MN2408 

28 

Toshiba 

8401A 

A 

3 

250 

110 

✓ 

✓ 

(512)339-3500 (800)752-1577 

1107 

iDI 

4GP 

.28 

NEC 

CR510* 

P 

3 

300 

110 

✓ 


(909) 594-5848 (800) 886-7200 

1108 

lata 

itorage 

Spectra 14nl 

.28 

Toshiba 

3401B 

P 

3 

300 

110 

✓ 


(303) 442-4747 (800) 543-6098 

1109 

Jell 

UltraScan 

VS15 

.28 

Panasonic CB563 

B 

1 

200 

110 3 

*/ 


(512) 338-4400 (800) 613-3355 

1110 

'hi lips 

PCXBV-PC 

.28 

Toshiba 

XM-4101 

B 

3 

300 

120 

✓ 


(603)684-4304 (BOO) 722-9332 

1111 

iDI 

DM2950 

.28 

Plextor 

DM3028 

B 

1 

250 

120 3 

✓ 


(214) 518-1200 (800) 551-9000 

1112 

idcfonjcs 

MON-152GLR 

.28 

Sony 

CD33A 

P 

1 

230 

110 

✓ 

1 / 

(408)943-0100 (800) 362-3962 

1113 

lony 

Gateway 2000 
VMtron 

.28 

NEC 

260 CDR 

B 

3 

300 

N/A 

✓ 


(605) 232-2000 (800) 846-2000 

1114 

.MAX 

Impression 5 

,28 

NEC 

NEC-500 2 

P 

1 

250 

110 

✓ 


(408) 720-0493 (800) 347-0493 

1115 

AAG 

movisian 

DX15F 

.28 

NEC 

CDR-5N 2 

A 

1 

250 

115 

✓ 

✓ 

(212) 684-4141 (800) 232-8737 

1116 

IP 

HP Ergo 

Ultra VGA 

.28 

Toshiba 

XM-41Q1 

B 

3 

160 

110' 

✓ 

✓ 

(303)635-1000 (BOO) 752-0900 

1117 

AAG 

inovision 

DX15F-1 

.28 

Plextor 

DM3028 

B 

1 

230 

110 

1 / 


(602)902-1176 (800)998-8045 

1118 

Aitsuba 

M15VS 

.26 

Mitsumi 

FX001□ 

P 

2 

230 

110 

✓ 

1 / 

(909) 392-2000 (800) 648-7822 

1119 

;fc 

XI1528NI 

.28 

Toshiba 

XM 4101B 

A 

1 

300 

110 

✓ 

1 / 

(714)498-0858 (800)432-0486 

1120 

CiOEM 

CFC 

XS1S28NI 

.28 

Toshiba 

XM-4101B 

A 

1 

300 

110 

✓ 

✓ 

(714)498-0858 (800)432-0486 

1121 

Jokia 

44 BS 

.28 

Mitsumi 

CFIMC- 

FX001DE 

B 

3 

145 

110 

✓ 


(708) 808-5000 (800) 582-0524 

1122 

}TX 

1561 ES 

.28 

Mitsumi 

FX200 

B 

1 

200 

120 



(612)362-1234 (800)554-5226 

1123 


P = pending. 

N/A = nor applicable, 

✓ = yes. 

'Triple-speed CD-ROM drives. All others are double speed, 
1 Auto-sensing/auto-swilching. 
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L Ordinateur individual 
(France) 


Business Week CUB) 


Personal Qbmputer 
Magazine ^Netherlands) 


Personal Computer 

Data Communications (US) Magazine (UK) 


Data news / 

tn _ I _ :. -Z _ ^ / 


BAJT tCzech-Slovak Republics) 


Da tat id 
(Not way) 


Software Dig el 


Nikkei BYTE (Japan) 


BYTE Turkiye 


LAN Times (US) 


BYTE Argentina 


0&1/BYTE (Taiwan) 


Open Computing (US) 


BYTE Bulgaria 


BYTE Brasil 


BYTE Middle East 


BYTE 

Croatia 


NSTL Benchmarks Are The Worldwide Standard 

From North America to Asia. South America to Europe, more than 20 publishing partners 
utilize test results produced by NSTL f s unique, cross platform InterMark™ benchmarks, 
providing more than S million readers globally with objective, real world 
product evaluations. 

Think global — and put NSTL to the test. 


Look For NSTL's InterMsrk test results in Business Week. BYTE. Data 
Communications. LAN Times. Open Computing, PC Digest and 
Software Digest. Por more information call 1 -610-941-9600. 




NST1_ ■ 625 FUdge Pike - Conshnhoeken, PA 19428 * 1 - 610 - 941-9600 * Fas 1-610-941-9952 * NSTL 3s a division of McGraw-Hill, Inc, 
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CPUs 

Pentium Chip’s Dual Personality 


Tlie latest processors otter built-in 
support tor dual-processor systems 


ROE LAND VAN KRIEKEN 

E arly in 1994, Intel announced two new versions of 
the Pentium processor: one that runs at 90 MHz and 
another that runs at 100 MHz. Collectively code-named the 
P54C, these CPUs use a 0.6-micron BiCMOS process 
that reduces their die size by 45 percent. They have im¬ 
proved performance due to higher core frequencies and 
lower power dissipation, because they operate at 3.3 V. Al¬ 
though the low-power, high-performance features of these 
processors have garnered much attention, this column fo¬ 
cuses on another important feature in the Pentium 90- 
MHz (or 735\90) and Pentium 100-MHz (or 815\100) de¬ 
sign: Both possess architectural enhancements that support 
efficient dual-processor systems. 

Some background information is in order on Pentium 
system designs that use two or more processors. One de¬ 
sign, which I term multiprocessor , uses dedicated caches 
for each Pentium processor. The advantage of a multi¬ 
processor design is that it has efficient bus utilitization, be¬ 
cause each processor communicates freely with its own 
cache. This bus efficiency yields high performance that 
scales effectively for two or more processors. Adding a 
second processor to a multiprocessor system design boosts 
its performance by more than 90 percent. The disadvantage 
of this design is its cost and 
complexity. Each dedicated 
cache requires an additional 
cache controller and SRAMs, 
as well as data-path, memory- 
bus, and interrupt-control cir¬ 
cuitry. Because performance, 
scalability, and cost of a mul¬ 
tiprocessor system are all 
greater than those of a single¬ 
processor system, this design 
is ideally suited for OLTP (on¬ 
line transaction processing) ap¬ 
plications. 

Another design, called dual¬ 
processor, uses two Pentium 
processors that share a single 
secondary cache. The advan¬ 
tage of the dual-processor de¬ 
sign is that it is simpler and 
less costly, because only one 
cache controller and some 
SRAM is necessary to imple¬ 
ment it. However, because 


each processor shares the bus with the secondary cache, 
bus efficiency is limited. The performance of a dual-pro¬ 
cessor system design typically improves by 50 percent 
to 80 percent with a secondary processor installed. The 
price/performance of this implementation makes it suitable 
for high-end desktop systems or workstations. 

Dual Details 

The 90- and 100-MHz versions of the Pentium proces¬ 
sor provide three key hardware features to support a dual¬ 
processor design: cache coherency, multiprocessing in¬ 
terrupt control, and bus arbitration. The Pentium's bus 
interface implements the MES1 (modified, exclusive, 
shared, invalid) protocol, which helps manage cache con¬ 
sistency. The bus also integrates multiprocessor interrupt- 
control logic and bus-arbitration logic. The interrupt-con¬ 
trol logic is based on the APIC (advanced programmable 
interrupt controller) architecture, which supports the re¬ 
direction of interrupts to multiple processors. The bus- 
arbitration logic lets the two processors arbitrate access for 
the common bus to the shared cache. 

With these on-chip logic blocks, a system designer can 
develop a “glueless” interface for a dual-processor system. 
It simplifies the overall system design, but some support 
logic is required to flesh out the implementation. The sup¬ 
port hardware consists of an external I/O APIC that obtains 
the system interrupts and distributes them to the appro¬ 
priate processor, and some data-path control logic to op¬ 
timize access to the host bus. 

The Pentium dual-processor design uses a private APIC 


Pentium Dual-Processor System 
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bus to maintain cache coherency and to coordinate the opera¬ 
tions of die two processors. The APIC bus consists of three lines, 
as shown in the figure "Pentium Dual-Processor System/' 1 The first 
l ine is the APIC enable. It signals the presence of a dual-proces¬ 
sor setup, enabling the on-chip (local) APIC logic. This allows an- 
odier processor to be inserted into a second socket without spe¬ 
cial consideration to the system hardware 
or software. The second line selects the 
processor. The external I/O APIC uses 
this line to select the processor that is the 
recipienl of a system interrupt. The third 
line is the APIC bus clock, which operates 
the APIC bus independently of the pro¬ 
cessor bus. 

As mentioned earlier, both the prima¬ 
ry and the secondary processor contain 
integrated local APIC modules. This 
APIC logic handles directed interrupts 
and interprocessor interrupts. As inter¬ 
rupts arrive from the system, they are 
routed through the external I/O APIC 
logic. This I/O APIC is similar to the 
original K259 interrupt controller found in 
alt PCs today. However, the I/O APIC 
captures all system interrupts and directs them to separate proces¬ 
sors through various programmable distribution schemes. The lo¬ 
cal APIC logic in the primary and second ary processors receives 
interrupts from the I/O APIC via the three-wire private APIC bus, 
locally via the local interrupt pins, or from the other processor via 
the APIC bus. 

The Pentium processor incorporates a private arbitration mech¬ 
anism that allows the primary and secondary processors to arbi¬ 
trate for the shared processor bus without assistance from a bus 
controller. The arbitration architecture is structured in such a 
way that the dual-processor pair appears as a single processor 
to the system. The arbitration logic uses a fair arbitration scheme, 
and the arbitration state machine was designed to efficiently use 
the processor bus bandwidth. 

The arbitration mechanism requires that the Pentium check 
the second socket for a processor every time it is reset. The volt¬ 
age on a processor type pin indicates whether the Pentium is the 
primary or the secondary processor in a dual-processor design. The 
primary processor always comes out of reset as the MRM (most 
recently used master) and the secondary processor as the LRM 
(least recently used master). The MRM controls the hus. Via the 
control signals of the host bus. the LRM processor requests use 
of the host bus. The MRM processor grants control of the bus to 
the LRM as soon as any pending bus transactions are completed. 
The LRM becomes the new MRM, unlit it yields the bus to the 
other processor. 

The MRM grants the bus to the LRM immediately if that CPU 
has a pipelined cycle to issue. During this inter-CPU pipelining, 
the current MRM processor may drive one more cycle onto the 
bus, or it may grant the address and the control bus to the LRM. 
The MRM gives ihe bus to the LRM only if another bus cycle can 
be pipelined onto the current bus cycle. The result is that the ar¬ 
bitration for die bus doesn't introduce any dead docks on bus 
transactions. 

To improve the efficiency of the host bus bandwidth, dual- 
processor systems must include an integrated data-path con¬ 
troller. Memory writes go from Lhe host bus to a FIFO (first- 
in/first-out) write buffer. The data flows through the FIFO and to 


DRAM. The result is that memory writes require significantly 
fewer host bus cycles during write-intensive applications. 

IPs important to note that the dual-processor design provides 
for future growth through its support of OverDrive processors. 
This is accomplished by using a CPUID instruction. With this in¬ 
struction, system software can establish the processor type in 
the primary and secondary processor sock¬ 
ets and the features they support. CPUID 
assigns bits 12 and 13 of the EAX register 
with values that indicate the processor 
type. For upgradability with future Pen¬ 
tium OverDrive processors, the system 
software must a I low the EAX register to 
contain CPU type values following a 
CPUID instruction. 

Software Issues 

Adding a second processor to a computer 
doesn't make the system run any faster if 
the operating system fails to make use of 
the second processor. A smart multitask¬ 
ing system allots certain tasks to each pro¬ 
cessor. distributing the workload. Fur¬ 
thermore, application code can be written 
so that it's subdivided into threads. A thread is a portion of ap¬ 
plication code that runs in parallel with, or independent of, oth¬ 
er parts of the application. For example, a spreadsheet application 
might have a print thread generating the output for a chart while 
an interface thread accepts new data from the user. 

In a multiprocessing system, the application's threads can run 
on different processors. Thus, a threaded application can use the 
capabilities of a dual-processor system more efficiently than a nnu- 
threaded application can. For example, the table “Single-Pro¬ 
cessor and Dual-Processor Mode Performance" shows that a 
i hre ad ed vers i o n of Ado be P h o tos h o p ac h i e ved better pert'or- 
mance by running its filtering operations on the secondary pro¬ 
cessor of a dual-processor Pentium system. However, nonlhreadcd 
applications can still benefit from a dual-processor system: The 
multiprocessing operating system would run on one processor 
while the application runs on the other. 

Other software factors must also be considered when deter¬ 
mining wheiher a dual-processor design is the best solution for a 
job. Specifically, an application’s memory-usage pattern can af¬ 
fect its performance. Database applications (OLTP workloads) 
tend to randomly access large areas of memory. These applications 
perform best on machines with large cache memories and, thus, 
work besi on multiprocessor machines. Workstation applications 
are more calculation-intensive, tending to execute light loops that 
tit in smaller caches. These applications can benefit from a dual- 
processor system, with its smaller cache and additional compute 
power supplied hy the secondary processor. For example, Adobe 
Photoshop filters ran 50 percent to SO percent faster, as shown 
in the table. Your mileage will vary. 

Because of its simple design and low cost, the dual-processor 
system design is well-suited to advanced desktop systems. Al¬ 
though its reduced bus efficiency means it achieves lower per¬ 
formance than multiprocessor systems for some applications, the 
added cost to accommodate the second processor is minimal. ■ 


Roe land van Krieken is program manager in the Microprocessor Group at 
Intel . He was an engineering managerfor the 386 and 486 processors. He can 
be reached on the Internet or BIX at editors®bbc.com. 


SINGLE-PROCESSOR AND DUAL-PROCESSOR 
MODE PERFORMANCE 

Intel evaluated multiple image fifes filtered by 
Adobe Photoshop 3.0 running under Daytona 
on a dual-processor system that uses 90-MHz 
Pentiums. The data shows the improved per¬ 
formance of the multithreaded functions. 


FILTER DUAL-PROCESSOR/ 

UNIPROCESSOR RATIO 


Despeckle 

1,64 

Dust & Scratch 

1.51 

Find edges 

1 JO 

High Pass 


Median 

1.64 

Radial blur 

1,73 

Unsharp mask 

1.79 
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CTOS Revealed 


Unisys’ best-kept secret is an 
operating system built tor 
distributed business applications 


DIRK S. FAEGRE AND JON UDELL 

O perating systems all seem to be headed in the same 
direction. OS/2, Windows NT, Solaris, NextStep, 
and the Mac OS, among others, are converging on a mi¬ 
crokernel-based, message-passing architecture. Operat¬ 
ing systems lacking these or other desired features—in¬ 
cluding preemptive multitasking, modularity, virtual 
memory, long file names, built-in networking, and mem¬ 
ory protection—are scrambling to provide them. 

It’s ironic, then, that CTOS (Convergent Technologies 
Operating System), which does all this and more, remains 
virtually unknown. If you’ve never heard of it, don't be sur¬ 
prised. CTOS is the invisible operating system. Its ven¬ 
dor, Unisys, doesn’t advertise CTOS and does little to 
market it. But when 
you want to field busi¬ 
ness applications that 
are distributed and yet 
manageable, CTOS is 
hard to beat, as the 
U.S. Coast Guard, Na¬ 
tionwide Insurance, U- 
Haul, and Hong Kong 
Bank will attest. 

CTOS was con¬ 
ceived and designed by 
a small cadre of engi¬ 
neers from Intel and 
Xerox PARC (Palo 
Alto Research Center). 

The group formed Con¬ 
vergent Technologies in 1979 (a time before PCs and LANs, 
when multitasking was the sole province of Unix and main¬ 
frames). Part of the team looked to the future with a mainframe 
slant. The engineers in this group gave their product the abil¬ 
ity to multitask, address large memory, spool printed out¬ 
put, and dynamically recognize system resources. The other 
half of the team, those with Intel’s vision, made sure that the 
system would be networked and exploit emerging micro¬ 
processor technology. Together these groups developed a 
product that, when it shipped in 1980 on Convergent’s x86- 
based clustered workstations, was years ahead of its time. 

The CTOS Message-Passing Microkernel 

The tiny 4-Kb CTOS microkernel deals only with pro¬ 
cess scheduling and dispatch, as well as message-based 


IPC (interprocess communications). Because no other 
services are bound into the microkernel, it passes mes¬ 
sages quickly—on a real-time basis, in effect. Other sys¬ 
tem and user processes invoke each others’ services by 
passing requests (specially formatted messages) through 
the microkernel. The kernel reads a message, identifies its 
source, interprets the request, and forwards it to a resource 
that can respond to it. The response can come from the 
user’s own workstation, from a local server, or from a re¬ 
mote server located across a WAN. In all these cases, the 
user is unaware of which machine responds or how it 
does so, because CTOS routes and responds without as¬ 
sistance. Likewise, the programmer doesn’t need to know 
how to accomplish message-based IPC—if s just intrinsic 
to CTOS. When CTOS returns a response, the microker¬ 
nel channels it to the program or utility that originally 
made the request. 

Each CTOS workstation manages a resource table. When 
a program makes a disk request, for example, the micro¬ 
kernel checks the resource table to determine if it has a disk. 
If so, the local disk service handles the I/O request. But if it 
is a diskless client (as cluster workstations often are), the mi¬ 
crokernel forwards the 
request to the cluster 
server for a response. 
In the case of a com¬ 
munications gateway, 
the server may in turn 
forward the request to 
another server in the 
WAN. This simple, el¬ 
egant design is the 
foundation of a net¬ 
working architecture 
that works, is simple 
to manage, and is built 
in. It also enables 
CTOS to exploit mul¬ 
tiprocessor hardware. 
On a dual-processor machine, for example, CTOS can ded¬ 
icate a database server or a communications gateway to one 
CPU, freeing the second CPU to handle all remaining chores. 

CTOS System Services 

Services external to the microkernel do most of the work 
in CTOS. This approach ensures that unused services 
don’t eat up RAM, that each workstation can run an ap¬ 
propriate mix of services, and that CTOS can cleanly in¬ 
tegrate new technologies. Services added to CTOS over the 
years include Posix, NFS (Network File System), SNA 
(Systems Network Architecture), TCP/IP. Token Ring, 
Ethernet, IPX/SPX. LAN Manager, NetWare, 3270 gate¬ 
way, and more. 

A CTOS system service, such as a GUI event loop. 


Status 

Contexts you can return to 

Running 

Running 

Running 

Done 

Mail 

OFIS Docuaent Writer 
ACTION+Plus 
* Executive 


Applications you can start 


ACTION 
ACTI0N+P1us 
Draw 

Executive 

Mail 

MS-DOS 

OFIS Document Writer 
OFIS Graphics 
OFIS Organizer 
OFIS Spreadsheet 
Print Manager _ 

Unisy^sURENE^^^^^™ 


Select application, optionally choose function key. then press GO. 

mmmnmmm 


Prosaic by today's GUI standards. Context Manager’s display of active and runnable tasks 
serves the needs of the vertical markets in which CTOS remains strong. 
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waits for and responds to messages. Scheduling of services is 
also event-driven in the sense that a wailing service moves onto 
the run queue only when il receives a message. Its position in 
the run queue depends on its priority. CTOS itself owns the high¬ 
est range of priorities, followed by layered system services, and, 
finally, applications. Note that while CTOS does time-slice ap¬ 
plications, the event-driven scheduling of system services means 
that they can yield the CPU only to same- or lower-priority 
processes when waiting for messages. In other words, CTOS 
system services multitask cooperatively. As with NetWare and its 
NLMs (NetWare loadable modules), it’s the programmer's job to 
make sure that a CTOS system service uses the CPU responsibly. 

Filters are special system services that can replace, monitor, or 
modify the behavior of existing system services. Filters thal mon¬ 
itor existing services typically do so to collect statistics for net¬ 
work management or auditing purposes. Filters that modify ex¬ 
isting services can preserve most of their functionality while 
altering only specific behaviors. This form of inheritance is one 
of the keys to the powerful extensibility of CTOS. Il lends itself 
particularly well to various kinds of redirection. Filters can be used 
by a remote-access program to redirect screen writes and keyboard 
reads or by a router to strip the node name from an address and 
redirect a network message to a cluster, 

CTOS Networking 

CTOS first appeared and for years ran only on proprietary 
x86-based workstation clusters connected with twisted-pair wire. 
Small clusters were simply daisy chained; larger elusiers com¬ 
municated through a hub called TeleCluster. The wire-level pro¬ 
tocol, operating at 3.68 Mbps, resembles SNA's multidrop poll- 
select scheme. It’s highly efficient for individual clusters, 
although, as with SNA, the polling can create problems on WANs. 

For departmental computing, this arrangement can be a highly 
convenient and effective alternative to the two dominant ap¬ 
proaches: LANs and multiuser systems. It distributes process¬ 
ing power as does a LAN, yet it centralizes administration as 
would an AS/400, Unix, or other departmental multiuser sys¬ 
tem. More recently, CTOS has shed the proprietary label. Unisys’ 
SuperGen workstations, first shipped in 1993, are standard PCs 
that use ISA adapters to connect to CTOS clusters. 

While a CTOS cluster looks and feels much like a server-based 
LAN (the workstations boot from the server, load programs from 
it, and share files stored on it), the entire cluster is potentially just 
one node in a multicluster CTOS network. Cluster servers can 
connect to form such networks over a variety of media, including 
Ethernet, Token king, and X.25. Only in this larger network en¬ 
vironment must users and applications use node names to address 
resources. Within a cluster, the server's resources are automatically 
available to all workstations. Utilities for sharing workstation re¬ 
sources in a peer-to-peer fashion are also available. 

When NetWare LANs spring up around existing CTOS clus¬ 
ters, as often happens nowadays, the CTOS users invar iably won¬ 
der what all the fuss is about. On a PC network, misconfiguration 
of the server or of any workstation can cause failure, and instal¬ 
lation of new or updated software can be a daunting task, CTOS 
works much more simply, in part hecause all workstations syn¬ 
chronize on a common configuration file. 

Applications use CTOS’s networking strengths automatically, 
with little or no user or developer intervention. Consider Progress, 
the client/server database that the Concord Group (Concord, NH) 
deploys in small insurance offices. On CTOS, the Progress engine 
runs on the cluster server as a system service. To the Progress 


client, which loads from the server and runs on workstations as an 
application, the Progress engine is indistinguishable from any 
other standard CTOS system service. Connectivity between the 
client and server pieces of a distributed application, often a stum¬ 
bling block in PC LAN environments, is automatic in the CTOS 
cluster environment, 

CTOS at Work 

The solution that the Concord Group offers to the independent 
insurance agent running his or her own business is typically a 
duster of about eight CTOS workstations. The application mix in¬ 
cludes a CTOS-based Progress application thal handles ac¬ 
counting, claims and policy tracking, forms printing, and mar¬ 
keting, as well as Unisys' CTOS-based mail and word processing 
programs. Because agents use a variety of rating applications 
from other companies, several concurrent DOS or Windows ses¬ 
sions may also be running—something the CTOS emulator han¬ 
dles reliably. There is also typically a heavy communications 
load—perhaps a 3270 session and one or more asynchronous 
communications sessions. 

Nowadays, 8-MB 486 boxes are typical, with 12-MB 486s or 
Pentiums as servers (much less RAM would be needed to support 
CTOS applications only; DOS and Windows exact a substantial 
penalty). These systems multitask the required mix of CTOS, 
DOS, and Windows applications with ease. Equally important, 
CTOS clusters run virtually trouble-free once installed. Unisys of¬ 
fers a powerful management tool called CTOS InControI that 
enables a central site to monitor and manage branch offices, ft uses 
CTOS messaging to relay alerts to the central office, which can 
then correct problems at the branch offices by remote control. 
However, the Concord Group has never found a need to use In- 
Control, because CTOS installations by and large just work, and 
keep on working. 

Unisys has ported Presentation Manager and XVT Software's 
XVT to CTOS, enabling development of native CTOS GUI ap¬ 
plications. In the markets where CTOS is strong, however, char¬ 
acter-mode applications remain dominant. While such GUI ap¬ 
plications as CorelDraw arid Wingz were ported to CTOS, Unisys' 
PM and XVT initiatives failed to generate much interest among 
CTOS developers and users who, for the most part, think that 
character mode is an appropriate technology and can be forgiv¬ 
en for seeing the Windows 95 Taskbar as a reinterprelation of the 
decade-old CTOS Context Manager (see the screen on page 213). 

Whither CTOS? Unisys has announced a plan to integrate 
CTOS with NT at the server, running NT on one or more main 
CPUs and CTOS on a bus-mastering I/O processor board. The 
idea is to protect investment in distributed CTOS applications 
while embracing the scalable power and broad appeal of NT. 
Unisys calls this coexistence, but many CTOS faithful worry 
that il implies migration and will be watching closely to see what 
happens. They know how simply and reliably CTOS can work, 
and they don't want to abandon ship, ■ 
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At the Point of Sale . . . 

No matter how good an operating system may look on paper, 
it's got to deliver the goods at run time. When you're hit with 
millions of credit-card transactions a day, or busy retail checkouts 
that just can’t quit, you need an OS you can count on. With QNX, 
you get responsive, reliable performance. Industry-standard tools. 
And the flexibility to run on everything from handheld devices 
(with full GUI support) to enterprise-wide networks. 



On the Information Highway . . . 

News travels quickly. So does entertainment, online education, 
or any other kind of information you need to move. With our 
built-in fault-tolerant networking, robust filesystem, and high- 
performance X Window System (155,000 Xstones), no wonder 
developers depend on QNX for call routing, text-to-speech, 
video-on-demand, and other computer telephony applications. 



On the Factory Floor . • • 

Automation applications would grind to a halt without the 
tried-and-lrue functions of a real realtime OS. Like priority- 
driven preemptive scheduling. And executive-class context 
switching (QNX clocks in at 5 psec on a 66MHz 80486). From 
automotive plants to nuclear power facilities, QNX has been 
keeping thousands of mission-critical applications up and 
running around the clock for years. 



IN HOSPITALS AND LABS . . . 

Healthcare workers don’t have time to wait for vital data. 
Which is why QNX is at the heart of a wide variety of 
performance-critical applications. From automated patient 
charting to medical imaging, QNX gives developers the 
competitive edge to build cost-effective products on standard 
platforms that can outperform costly high-end systems. 
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We Work in Real Time. 

1 -800-676-0566 


(EXT. 101) 

QNX SOFTWARE SYSTEMS LTD. 175 TERENCE MATTHEWS CRESCENT, KANATA, ONTARIO, CANADA K2M 1W8 TEL:61 3-591-0931 • FAX:61 3-591-3579 

O QNX Software Systems Ltd. 1994. QNX is a registered trademark of QNX Software Systems Ltd. 
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If You’re Serious About 
Application Development 
Put Away The Toys! 



D 



eveloping production quality applica¬ 
tions requires serious development tools, 
4GLs may build vour application quickly 
but they don't olfer the flexibility and scat- 
ability high-end applications need. 3GLs 
are flexible, hut tend to extend your 
development cycle. Neither inherently 
produces main tain able code. And the till! 
clients they create are generally not 
portable. 


process system, and Amerf tech's net¬ 
work-driven clinical database for 
improving patient care are all XVI 
applications. Commercial developers like 
Map I nfo, Clarify, and 1^ Software, 
have used XVT to develop their off-the- 
shelf hesl-sellers, When your core business 
applications have to he done, develop 
them with XVT, 


No one delivers power and 
productivity like XVT 

XVTs visual Cand C++ development solu¬ 
tions allow you to develop prototypes and 
applications fast, yet have 
tile power and flexibility to 
handle the most complex 
jobs. Applications built 
with XVI' deliver native look- 
and-feel on every popular 
platform. XVTs application 
framework even promotes maintainable 
code so you’ll spend less time working on 
your last release and mure time reducing your 
backlog or producing your next one! 



Proven Performance 

Avis's high volume reservation system, 
Kaiser Aluminum s vital production 


Proven Productivity 

New XVT-PnwerOhjects expand XVTs reusable 
component selection, Enhancements like 
XVT-Archited and fully integrated Rogue 
Wave Tools.h+4, make XVT a great place to 
start C++ development and makes high 
level functionality like automatic data 
propagation, object nesting, and grids easier 
to use. XVT even solves one of die most 
noted object-oriented development puzzles, 
displaying an object in its inheritance 
stream for fully context-aware editing. 

Proven Partnerships 

XVT s open architecture and list 1 of estab¬ 
lished production quality languages like 
C and C++ have enabled us to certify more 
third-party tools than anyone else in the 
marketplace. This allows yon to tailor your 


application development workbench to 
create die most robust applications possible. 

Proven Portability 

Where many so-called "portable' develop¬ 
ment tools fail is in their inability to port to 
many of today's most popular desktops. 
Some port well to one, others to two, hut 
no one ports as well to more desktops than 
XVT, this protects you from rewriting vour 
application as your end users change plat¬ 
forms, operating systems and GUIs. 

Foe more information on the develop¬ 
ment solutions that don’t play around, 
call t-M0-<j7fi-79SS, or e-mail us at 
info@vvt.roni. 


M 


SOFTWARE 


XVT Software Inc, 

4900 Penrt East Circle 
Dodder, CO 80301 USA 
303 - 443-4223 
KAX: 303443-0969 
Precision Sqfiuwre GmbH 
■VM.I 03 3794 0 
P&rs&nai WbrksittHons Ltd. 
44 71 231 0333 


Windows Be Windows NT • Macintosh • OS/2 * OSF/Motif * OPEN LOOK 

XVT. XVT Snlluratr, XVT(*i»u»t» *, WTI'imnnHi|ifts, *u| WfWldtlBl am? u^iMirk* if S.VI Sutraurt 1 Ini: 111 Hititff pra+nt «iJ trnirjnm- ihuh** iit IrtJtiUartis >4 tfcdf itsflCtih* Imklrft. 
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Programming in Tight Spaces 


In the realm of the ultrasmall, inex¬ 
pensive memory and fast processors 
can't compensate for inelegant code 


RICK GREHAN 

I n the brave new world of OOP (object-oriented pro¬ 
gramming), where huge development systems fit only 
on CD-ROMs and cross-platform API libraries take up 
most of your disk space, the solutions to many program¬ 
ming problems lie in hardware: more memory, a faster 
processor, and a disk cache. Today’s computer science 
students are taught that the future lies in writing struc¬ 
tured, reusable code. However, there are places where 
none of this works. 

The programming techniques of the large-scale micro¬ 
computer world collapse if you apply them in the world of 
the ultrasmall microcontroller or IBP (itty-bitty processor). 
In this fascinating realm, there are no Pentium proces¬ 
sors with 16 MB of RAM. Instead, you find designs with 
4 KB of RAM paired with 8-bit Zilog Z8s, Motorola 
HC05s, and Microchip Technology PICs. (For details 
about these processors, see “Processors Proliferate,” Sep¬ 
tember BYTE.) 

The Arena 

Programmers working with IBPs create embedded com¬ 
ponents for automobiles, cordless and cellular commu¬ 
nications equipment, medical instrumentation, and en¬ 
tertainment products. Programming battlegrounds exist 
on a few fronts. First, there’s chip count and size. Be¬ 
cause a number of microcontroller-based products are 
hand-held devices, 
toys, and consumer 
items, smaller chip 
real estate (or fewer 
chips) translates di¬ 
rectly to reduced cost. 

This is especially im¬ 
portant for consumer 
electronics because a 
manufacturer’s pro¬ 
duction run may be in 
the hundreds of thou¬ 
sands, and the full- 
run price difference 
between adding an 
additional 20-cent 
chip or not can be 
significant. For the 
programmer, this 


means he or she has to work with reduced resources, 
such as less memory, or use software instead of hardware 
to solve some problems. 

The second battleground is performance. Programs on 
microcontrollers are always managing interfaces to the 
real world, an activity that is governed by precise timing 
constraints. For example, the microcontroller in a little 
Santa Claus doll has to make the eyes blink rhythmically 
and play Christmas-carol tones at the proper pitch. The 
processor must do this using only 8 bits, and you’re lucky 
if you can run it at anything over 10 MHz. It’s a classic 
conflict of space versus speed. And when you’re working 
with routines that must fit in tens of bytes, you don’t have 
the luxury of clicking on a compiler’s dialog box to pick 
“optimize for speed” over “optimize for space.” You have 
to optimize for both (I’ll present an example of how you 
do this in a moment). 

The last battleground is the sheer claustrophobia pro¬ 
grammers face. An IBP is usually a one-chip device, with 
CPU, RAM, and ROM all in one package. Registers and 
RAM arc typically the same thing, and there’s often no 
more than 32 bytes of RAM. As I mentioned before, pro¬ 
grammers may get 4 KB of RAM if they’re lucky, which 
means the code may have room for only 512 instructions. 

Case in Point 

Because of its size, a microspace program cannot be a 
collection of independent, separate routines. Instead, rou¬ 
tines are interdependent and interlocking. One program¬ 
mer of IBPs described his work as being similar to as¬ 
sembling a jigsaw puzzle. Programmers working in these 
tight spaces are more like artists than they are like factory 
workers cranking out objects for some software foundry. 

Chip Gracey, a software engineer with Parallax, wrote 
the on-chip code for the company’s BASIC Stamp, an el¬ 
egantly designed PIC 
16C56 development 
system that consists of 
two ICs, a 4-MHz os¬ 
cillator circuit, a volt¬ 
age regulator, and 
some passive elec¬ 
tronics that are all 
powered by a 9-V 
transistor battery (for 
more details, see the 
text box ‘The Taming 
Power of the Small,” 
September BYTE, 
page 68). You can 
program the board in 
BASIC by download¬ 
ing code from a PC- 
compatible machine. 

continued 


Sine Wave in Six Steps 


Super-simple Microchip Technology PIC !6C5x code for generating a sine 
wave . Note that the heart of the routine is composed of only six instructions . 

On a 20-MHz PIC microcontroller, those instructions execute in only 1 p. 

sine = 08h 

Declare sine reg. 

velo = 09h 

Declare velocity reg. 

init mov sine.#32 

Set init. value 

cl r velo 

Reset velocity 

loop mov w.-velo 

Get decr’d val. of velocity 

snb sine.7 

Skip next instr. if sine>=0 

mov w,++velo 

Get incr’d val. of velocity 

add sine.w 

Add velocity to sine 

mov velo.w 

Store new velocity 

code to use sine 
jmp loop 

goes here... 
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Building the Stamp meant working on a processor with l KB of 
code space—about one-thousandth the memory space of most 
personal computers, 

Gracey took four days to locate and tlx the last bug on the 
BASIC Stamp, The time was needed not because the bug was hard 
to find, but because its correction required adding an instruction 
to the code. Unfortunately, there was no room, because Gracey 
had stuffed so much functionality into the Stamp the on-chip 
ROM was full. So he spent those 
Four days figuring out how to 
rewrite code to free up the one 
word of instruction space he 
needed to make the fix. This was 
not just an editing job; he had to 
figure out how to make one rou¬ 
tine one instruction shorter, and 
so much looping and code inter¬ 
dependence was at play that 
changing any given instruction 
sequence might have affected the 
performance of several routines. 

He had no choice but to write 
spaghetti code. 

Other Considerations 

What about reusability, a cor¬ 
nerstone of object-oriented tech¬ 
nology? Is there any place for ii 
in the environment of microcon¬ 
trollers? Not much, according to 
Dave Hampton, an independent 
consultant who has been writing 
microcontroller programs for 
nearly a decade. 

He admits to keeping a tool¬ 
box of routines that he uses of¬ 
ten, but there's danger in start¬ 
ing a project by simply grabbing an off-the-shelf routine, he 
says, A generic routine might not make use of memory-saving 
or performance-boosting features of the processor, so blindly us¬ 
ing such a routine as the starting point might Lake him down a 
wrong path. Consequently, Hampton finds that most of his pro¬ 
jects consist of about 25 percent reused code and 75 percent 
custom code. 

When programming for fBPs, intimate knowledge of the hard¬ 
ware is unquestionably a key requirement for a successful de¬ 
sign. The upshot is dial while many of us are clamoring for porta¬ 
bility, IB P programmers thrive on the precise opposite. 

A Taste 

Programmers in the world of the small must become algorithm in¬ 
novators. The famous sourcebooks of computer algorithms, such 
as The Art of Computer Programming series (Addison-Wesley) 
by Donald Knuth and Numerical Recipes editions (Cambridge 
University Press) by William Press, el al., have a place on the IBP 
programmer’s shelf, but when you’re counting every byte of 
code space, you’ve got to do some trail blazing. You can’t simply 
go after an existing algorithm with a mental paring knife and 
shave away layers until youWe reduced the code to its essen¬ 
tials. Instead, you often have lo devise a completely new rou¬ 
tine for solving your specific programming problem. 

Gracey offers the following example: The routine shown in the 


listing “Sine Wave in Six Steps” on page 217 acts as a sine func¬ 
tion generator: Each lime you call the routine, it produces the 
next “step” in the waveform. You could send the output of the mu- 
line to a DAC (D/A converter) and have a minimum-overhead 
function generator. 

The listing shows the algorithm as it’s implemented in PIC 
l6C5x instructions. As you can see, die entire sine algorithm 
consumes six instructions. If this seems like unnecessary 

masochism, consider the code’s 
destination processor. The Mi¬ 
crochip PIC 16C5x 8-bit proces¬ 
sors are complete t -chip micro¬ 
controllers ideal for super-small 
applications (some members fit 
in 18-pin packages). Each 
16C5x-family member features 
an on-chip ROM that can hold 
from 512- to 2-KB of instruc¬ 
tions, However, there are no pro¬ 
visions for external memory, so 
code space is at a premium. 

You’ll notice that the algo- 
rilhm performs its magic with¬ 
out series approximation or 
table-lookup; either would be 
impractical in most IBP applica¬ 
tions. A series approximation 
would have taken precious space 
for both the routine and the co¬ 
efficients , and it would have 
involved time-consuming mul¬ 
tiplication instructions. A table- 
lookup approach would have 
meant using up storage to hold 
the table. 

The listing “QuickBasic Sine 
Wave” is a short QuickBasic- 
cnmpatible program that graphically demonstrates hnw well the 
sine-wave function in the listing on page 217 performs. To use it, 
type in this listing and alter the initial values of sine and ve 
1 oc f ty that appear near the beginning of the program. Watch 
the resulting waveform as you do. 

Get Small 

As memory cost-per-megabyte continues to descend, processor 
performance-per-dollar continues to ascend, and system needs 
continue to expand to consume system resources, we’ll see big¬ 
ger and bigger programs. I can’t help hut believe this will create 
fertile ground for sloppy programming. The day draws near 
when it will no longer be an embarrassment Lo use a buhbie sort 
instead of a heap sort: Who’s going to care if the list gets al¬ 
phabetized in one-tenth of a second instead of one-hundredth 
of a second? 

Nevertheless, it’s good to know that one sharp edge of the 
programming community is still alive and well. IBP programmers 
are still scrounging to free up that l byte, and they are still count¬ 
ing cycles. In the end, it’s reassuring to know there are still as¬ 
sembly language programmers, ■ 


Rick Cretan is technical director of the BYTE Lab. He Ms a B.S. in physics 
and applied mathematics and an M.S. in mathematics/computer science. He 
can be reached on the Internet or BIX at rick_g@bix.com* 


Quick&astc Sine Wave 

QuickBasic source code demonstrating how the algorithm in 'Sine 
Wave in Six Steps " on page 217 generates a sine wave. Note: You 
can type in and run the source code to see the waveform , Alter initial 
values of SiHG and vel OC 1 ty that appear near the beginning of 
the program to change the waveform. 

REM Simple method for sequentially computing a 
REM sine wave. 

SCREEN 9: x-639: y-175 

REM Initialize sine and velocity 

sine=128: velocity=0 

REM Draw axes and initial offsets 

COLOR 12 

LINE (0,y) (x,y) 

LINE (0 ,y sine)■(x,y sine) 

LINE £0,y+sine)■(x,y+sine) 

COLOR 15 

REM Draw pattern 
FOR i-0 to x 

IF sine>=0 THEN velocity-velocity-1 
ELSE velocity=veloclty+1 
s1ne*=sine+velocity 
PSET Ci,y+sine) 

NEXT i 

I 
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mra P rou dly Presents 
“^PowerPC Forum y 94 



In conjunction with IT Services ’94 


December 5-6, 1994 

Santa Clara Convention Center 

Santa Clara, CA 

T he PowerPC is a significant step towards bring¬ 
ing outstanding performance—coupled with a 
number of unique features—to the desktop. 
PowerPC Forum '94 provides the first-ever conference 
exclusively dedicated to the exciting, new architecture 
developed by IBM, Apple and Motorola. With top 
experts from industry leaders making presentations 
and participating in panel and roundtable discus¬ 
sions, this program promises to be your best chance to 
get up-to-the-minute information and insight on the 
power and potential of PowerPC. 

Plus attend presentations of the different operating 
systems ported to the architecture: OS/2, A1X, System 
7, Solaris, Windows NT and Taligent. Each session 
will cover the latest development in tools available to 
port existing or new applications. These sessions are a 
''must" for ISVs and corporate developers. Each 
presentation will last 50 minutes. 


Tuesday, December 6th 

10:00-11:00 am 

■ The PReP Standard 

In this thought-provoking session, you'll explore the 
power reference platform as a standard that could 
replace the IBM PC-AT. 

■ System 7 Operating System Presentation 


11:00-12:00 Noon 

■ Human-Centric Computing 

The enhanced interfaces made possible using the addi¬ 
tional clock cycles of the PowerPCs will be discussed 
in this interesting presentation. 

■ Windows NT Operating System Presentation 

12:00-2:00 pm 
Lunch on Your Own 


CONFERENCE PROGRAM 

Monday, December 5th 

2:00-3:00 pm 
GENERAL SESSION 

■ Future of the PowerPC 

In this intensive conference session, youTi get a com¬ 
plete overview of what's real and what isn't. 

3:00-4:00 pm 

■ CPU Timeline 

You'll take a look at all the different PowerPC chips 
coming down the pike in this helpful, timely 
presentation. 

■ AIX Operating System Presentation 

4:00-5:00 pm 

■ Emulation or "Migrating from Legacy PCs" 

This insightful session examines how corporations 
move from existing PCs into the world of PowerPCs. 

■ OS/2 Operating System Presentation 


2:00-3:00 pm 

» Plug-n-Play vis-a-vis PReP 

You!! find out how the Plug-n-Play standard would 
work in the PReP and PowerPC World in the enlight¬ 
ening session. 

■ Solaris Operating System Presentation 

3:00-4:00 pm 

■ Enabling Applications 

This revealing session is your chance to find out about 
the "killer" PowerPC applications. 

■ Taligent Operating System Presentation 

Plus , learn from real-life experiences of recent Beta 
users in a special eye-opening session • 

Please note: PowerPC Forum '94 is a separate event 
and is collocated with IT Services '94, 

Call tHe Power PC 
Forum Hotline today 
at 508-429-2303. 











Got a network? Got a modem? 


Great! Now 

get CrossConnect* — the easiest, most cost-effective way yet to 
get more out of your modem, your network, and your phone lines. 

Designed for Novell and NetBIOS networks operating in DOS 
or Windows environments. CrossConnect is the software solution 
that lets you share up to 20 modems per LAN for dial-out/diat-in 
communications. 

Since you can install CrossConnect on any network node, it 
saves you the expense of having a dedicated modem server or 
installing separate modems and phone lines for every computer. 
Because it operates in the background, users can continue working 
while inbound and outbound communications take place. And 
CrossConnect lets authorized users dial in remotely and take 
control of an office PC to run programs, edit files, print documents, 
download data or access the network. 

CrossConnect also comes with simplified instructions and 
streamlined installation procedures so you can start sharing 
modems in about a half-hour. 

And you can always count on 
the most qualified technical 

support in the industry from Smith Micro — the leader in tele¬ 
communication software. 

So call 1-M-M4-SM9 today to find out how you can link up 
with CrossConnect. 

It's the easy, out-of-the-box solution for network modem 
communications. 


Authorized Distributors: TechData. Micro Central and Ingram Micro 


CrossConnect gives you network modem access 
through a single phone line. 


CrossConnect is a registered trademark of Smith Micro Software. Inc. All other trademarks and registered trademarks belong to their respective companies. ©1994 Smith Micro Software. Inc. 
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Network Spoofing 


Is your WAN on the wane? LAN 
spoofing may help solve some of 
your woes. 


JEFFREY FRITZ 

etwork protocols love to talk. They are constantly 

sending packets to and fro filled with all kinds of in¬ 
formation. Not all the chatter contains user data, howev¬ 
er, Although most users aren't aware of it, a significant 
amount of behind-the-scene LAN traffic is dedicated to the 
protocol’s management functions. 

Nearly all network protocols spend time sending and re¬ 
ceiving packets for management purposes. The nature of 
the packets varies from protocol to protocol Many pro¬ 
tocols send out keep-alive messages to various network de¬ 
vices, which ensure that all devices are 
present and accounted for. Network pro¬ 
tocols also keep track of topologies, main¬ 
taining information about where devices 
are located and how they can be reached. 

This information is shared by exchanging 
routing tables across the network and by 
updating them on a regular basis. 

How often keep-alive messages and 
routing updates are sent across a net¬ 
work depends on the LAN protocol 
Some protocols send updates infre¬ 
quently, every few minutes or sev¬ 
eral times an hour. Others are much 
more aggressive, sending out updates 
eveiy few seconds. For example, the 
AppleTalk NOS (network operating sys¬ 
tem) sends out RTMP (Routing Table 
Maintenance Protocol) updates every 10 
to 15 seconds. Users tend to see this traffic 
as overhead; network engineers see it as es¬ 
sential. Either way, management packets are busy run¬ 
ning the network, representing traffic that an end user 
never sees but depends on for reliable connectivity. 

When running on a LAN, protocol management pack¬ 
ets simply place more traffic on the network. LAN band- 
widths are wide enough that the extra management pack¬ 
ets are seldom noticed WANs, however, are an entirely 
different matter. When protocol overhead is added to nor¬ 
mal user traffic, it can contribute to link saturation and 
slow-downs, particularly for slower speed WAN links. 

However, there is an even worse culprit. Unlike LANs, 
which operate on a connectionless service, WAN links 
are, more often than not, connection-oriented services. 
Connections are physically made and, for switched digi¬ 


tal services, charged on a usage basis. Because of this, 
WAN links are often configured to bring up the connec¬ 
tion only when there is traffic destined for the remote net¬ 
work, They drop the connection when there is no traffic 
passing over the link. 

The Theory 

In theory, traffic-based switched WAN connections save 
money because the connection is not billed unless user 
traffic is present. The savings can be significant. In the case 
of a user who has taken a break from a workstation or 
PC, dead time can be from minutes to hours. Because 
there is no user traffic, the connection can be kept down 
during that lime and the billing reduced to zero. In reali¬ 
ty, the protocol makes a call every time it sends out net¬ 
work routing updates or keep-alive messages, and it incurs 
charges, even though no user is involved. WAN devices 
add to the traffic and Lhe expense by regularly exchanging 
their own internal routing or bridging tables. 


A potential solution to this problem is a process called 
LAN spoofing, and spoofing aptly describes the technology. 
According to Webster's, the term spoof means "‘to delude 
by underhanded methods.” LAN spoofing places the WAN 
in a stealth mode, where the WAN network devices, such 
as bridges or routers, answer for the remote devices. 

For instance, if a Novell file server sends out a SAP 
(service advertising protocol) packet, the enterprise-side 
WAN device will not place a call to the remote side to pass 
the SAP (see the figure “Spoofing Reduces WAN Traf¬ 
fic.”). Instead, it will acknowledge the SAP for the re¬ 
mote LAN. This fools the server into believing that the re¬ 
mote LAN is still connected, although Lhe connection is 
down and the user is disconnected. continued 


Spoofing Reduces WAN Traffic 



.O 

Enterprise 
WAN 
bridge 



Remote laser printer 


The enterprise bridge responds to the keep-alive message rather (ban sending it to the actual 
device, reducing WAN traffic. 
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CREATE INDEXES 
To Help Your Readers Find 
The InformationThey Need. 


Ihe contents of a well 
written document should 
be easily accessible to 
the reader. The best way 
to do this is with a com¬ 
plete index. 

...over 99% of all documents 
Writ ten today 
do not include cm index. 


Indexicon, the first and 
only fully automatic 
indexing program, from 
the Iconovex 
Corporation, 
uses linguistic 
analysis to find 
the key ideas 
in your text. 

It "reads" your 
document, au- 
tomatically 
selects index 
entries for you, 
and quickly 
builds a com¬ 
plete index at Get a 
the end of the c ™ pteffi 

Index 

document. 

Let's face it. 

There’s simply too much 
information produced in 
today's world for anyone 
to read it all. The truth is, 
most documents without 
an index get skimmed, or 
worse, not read at all. Yet 
over 99% of all docu¬ 
ments written today do 
not include one. Why? 
There are two reasons. 


To create an index your¬ 
self takes too long, and 
to have it done profes¬ 
sionally costs too much 
and takes too long. 

With Indexicon you have 
another alternative. You 
can create your own pro¬ 
fessional looking indexes 
in a matter of minutes. 
It's fast, it's economical, 
it’s reliable. If you can 
click a mouse, 
you can index 
a document 
of any size. 

Indexicon is 
easy to install 
and easy to 
use - there are 
no complicat¬ 
ed instructions 
to learn, no 
keystrokes to 
memorize. 
Make your life 
easier. Put your 
computer to 
work for you. 

Get a copy of Indexicon 
today and treat your 

Indexicon 

sets the standard for the 
t ntet tigen t docu men t. 

readers to professional 
indexes on all your docu¬ 
ments. You’ll be setting 
the standard for the 
intelligent document. 



Available for 
Windows versions of 
WordPerfect 6.0 
and MS Word 6.0 
s 1 49 w 

1-800-943-0292 

As seen at COMDEX 



□ ICONOVEX CORPORATION 

m mi TfUh Street, Bfoon^ort hfN SM39 

Internet: 74064.440@Co mpuscrw.cc m, Ph one; (612) 943 0292 f m . ( 6 1 2) 943-10B7 
OH n* iritomKian on other products, and fns^lpr pricing. All pftafa Hinn trademarks of'their restive pws. 


A Hat Topic 

Implementing LAN spoofing is a hot topic among WAN ven¬ 
dors. Although it is a recent concept for WAN networking, it is 
not new to other services. A form of spoofing has been in use for 
some time with IBM’s SNA (Systems Network Architecture). 
The SNA protocol is used primarily for communications be¬ 
tween IBM mainframes and remote synchronous terminals. 

One of SNA’s characteristics is a continuous handshaking be¬ 
tween devices. On dedicated or switched lines, a master/slave 
relationship exists between the communications controller and the 
remote unit, resulting in constant polling between devices. Some 
vendors took this into account in designing their SNA commu¬ 
nications devices. 

To spoof SNA. the controller-side device automatically an¬ 
swers the status inquiries (polls) intended for the terminal. Simi¬ 
larly, the remote-side communications device answers for the 
controller. Both sides are happy, even though there is no actual re¬ 
sponse from ihe far side. Also, traffic over the serial connection 
is minimized, giving improved throughput to user data. 

Interestingly, SNA uses a different tactic over LANs. It sends 
out a keep-alive or an “are you still there” message every 5 or 10 
seconds. Therefore, it qualifies for the same treatment as other 
LAN protocols. 

It’s Not Nice to Fool Mother Nature 

Spoofing attempts to fool a network into thinking that discon¬ 
nected remote devices are really connected. Therefore, the tech¬ 
nique defeats a network's native ability to assure itself that every¬ 
thing is as it should be. A NOS is designed this way for good 
reason. Vendors need to learn how to accomplish spoofing with¬ 
out causing serious grief to a user or a network. A network can be 
spoofed tor only so long before management traffic must be al¬ 
lowed to pass. This may be a maximum of a few minutes, or it 
could be 24 hours. No one is sure just how long the spoofing 
time should last. 

There are other serious spoofing issues. Network protocols 
send out keep-alive messages to validate that devices are pre¬ 
sent and accounted for. What if something really happens to a re¬ 
mote device while the connection is down? The device may 
crash, be rebooted, power off, or hang. Whatever the case, it is 
likely to come up in a different state than it was in. However, 
the spoofed network doesn't realize that the workstation was 
down. The fact that it has reconnected in a different manner than 
the network expects leads to a myriad of potential problems, par¬ 
ticularly for file servers where reconnected users may wind up be¬ 
ing logged in multiple times. 

Another frightening possibility could occur when two LANs are 
remotely connected but not currently on-line with each other. 
During the time when user traffic is not present and the link is 
down, the topology of one of the LANs may change. Perhaps a 
user w ill turn off a workstation or move a device from one LAN 
segment to another. The LAN being spoofed is unaware of these 
changes. Its routing table still contains entries for old topology. 

Now suppose user data causes the remote LAN to reconnect. 
During the next routing-table update, the two networks sudden¬ 
ly realize that their routing tables are different. The network has 
a decision to make: Which routing table reflects the real network 
topology, and which is out of date? 

Rewriting NOS 

Instead of spoofing, some LAN NOS vendors are reevaluating 
how they handle keep-alive messages and routing updates. Most 
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INTERSECT 

REMOTE BRIDGE 


Looking for a T1 
alternative? 


Go wireless at 2 Mbps. 



Go with Intersect® Remote Bridge, a high-performance, 
wireless bridge that connects physically remote LANs up 
to three miles apart. It costs less than leased telephone 
lines or microwave connections. 


Persoft, Inc. 

465 Science Drive 
P.O. Box 44953 



Madison, Wl 53744-4953 


Phone 1-800-368-5283 (608) 273-6000 
Fax (608) 273-8227 

persalr 

CONNECTIVITY SOLUTIONS 

DOS • Windows • Ethernet • Token Ring 


When it comes to network bridging, Intersect Remote Bridge 
uses wireless technology to make short work of what had been 
a trying task. Whether you’re bridging Ethernet or Token Ring 
LANs, Intersect Remote Bridge offers a turnkey wireless bridge 
solution for you. 

With Intersect Remote Bridge, LANs on different floors or in 
different buildings can communicate even if cabling is impossible. 
Intersect Remote Bridge uses spread spectrum radio technology, 
which is proven, reliable, and easy to administer. No leased lines, 
no recurring charges, and no government approvals. And at 
2 Mbps, Intersect Remote Bridge is faster than leased lines. 

So if you need to bridge LANs go ahead, go wireless. 


Persoft and Intersect are registered trademarks of Persoft, Inc. © 1994, Persoft, Inc. All Rights Reserved. 
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Your software deserves microprocessor security. 


TIVE vs. ABSOLUTE 


There's no sure 
pointing ond absolute 
moments. At times 
other by o mile. And vice 
on the application. That's 
invented the mouse that's 
and absolute. So now you 
of both worlds! 


winner. Both, relative 
control have their 
one outperforms the 
versa, depending 
why we have 
relative 
the best 


Aristo 

Technology with Prestige since 1362 


CcUtgz ‘BoorttK 


AJWSTO Gffphic Spstnml 
A Division d K0*H-NDDK Inc 
IDO North Stmt, IVfl. &>i AS, 

BfeorraSury, NJ a&BQ4 ■ MSB 
T4. (SCO) A31 ' .?A4A 

FhKfflMHn-lSM 

United Kingdom: 
iBSTQ wfUMHEB 
TBS House 

Tamire RhhJ Soulfc, Sniidd 
Emdnell RG12 5HH 
T«l: (0M4)30Af3& 

Fax: (0344) 3&A m 

fiend Office: 

MISTO Gttphk SpMne MAI Stott 
Schnodcortburgnloa 117 

BW" 1 ' THE absolute and relative mouse 
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SOFTWARE SECURITY 


Protect your software for good and relax! 


CRYPTO-BO/ 560 

in your net gives no chance 
to sharks and pirates. 


CRYPTO*BOX 560 provides software protection in single PC 
and LAN-environments. A brand new concept allows software deve¬ 
lopers to limit user access by password - and at a reasonable price 1 

Call now for your evaluation kit, or send E-Mail: 100273.i71@compuserve.com. 
See us at Comdex/Fall: Sands Expo and Convention Center Booth #3019 


yM4R/i™ 

1338 La Vista Ret NE 
Atlanta, GA 3032.'. 
Phone: 404-320-9229 
Fox: 404-320-9229 


CRYPTO-B©/ SAR-L 

28, rue de Lattre de Tassigny 
F-673G3 Schiltigheim- 
Strasbourg cede* 

Tel.: +33-8B8I-4031 
Fax: +33 8881-2028 


/, 


GmhH 

Vohburger Strode 68 
D-85T 04 Wacksrstein 
Phone: +49-8403-1555 
Fax: +49-8403-1500 


LAN protocols were written when interconnections of LANs 
were relatively rare. The designers could count on all the de¬ 
vices on a network being attached to the same physical wire. 
About the worst thing they had to worry about was repealer 
delays. 

Today, WAN connections are much more prevalent. It may be 
time for major rewrites of LAN protocols into WAN protocols* 
taking into account switched digital connections. Although this 
is easier said than done, there has been some recent activity in this 
area. Apple, Novell, Microsoft, and other companies have been 
working to integrate WAN technologies into their network pro¬ 
tocols. However, this complex process is going to take some 
time, A start has been made* but much more work still needs to 
be done, 

ISDN D-Packet Solution 

There may he another way to solve the management problem. 
ISDN D-packet connections may be well suited to handle man¬ 
agement functions. The D channel is an ISDN packet service 
that provides 960(}-bps bandwidth in addition to the 64-Kbps 
circuit-switched B channels. ISDN network devices can take ad¬ 
vantage of the D channel for control and management of WAN 
devices. 

Using the D channel, it would no longer be necessary to bring 
up a circuit-switched call just to transmit a keep-alive message or 
to update a routing table. Because D packet is a connectionless ser¬ 
vice, packets arc routed through the packet handlers in Lhe central 
office switch and sent out to their destinations* with no circuit- 
switched connection to bring up. 

Interestingly* the D channel's primary function is control and 
management of ISDN devices and connections. It was designed 
from the ground up for exactly this purpose. Therefore, il lends 
itself well to control and management of ISDN WAN devices. 
Users are charged on a per-kilopacket basis for D-channel con¬ 
nections. Because management packet size tends to be small 
compared with user data packets, these charges should be nom¬ 
inal and reasonable. 

Unfortunately, the down side to D packet is that it’s not wide¬ 
ly deployed in North America* A number of ISDN exchanges 
offer no D-packet service, and D channels are not always con¬ 
nected to the national PDNs (public data networks). When D- 
packet service is available* it is often restricted to connections 
w ithin the local switch, making il difficult* if not impossible* for 
vendors to implement across-the-board D-ehanne] management. 
Users could access the D channel for local device management but 
not for devices outside the local switch. 

Despite this limitation, many vendors believe that D-channel 
management is viable* and they plan to implement it once tele¬ 
phone service providers support it. Unfortunately* the carriers 
do not seem to be in any hurry to improve deployment of D- 
packet service. 

The ultimate solution for dealing with management protocol 
traffic is still somewhat elusive, with many options to choose 
from. One thing is sure: With the ever-increasing number of 
telecommuters and remote-office WAN connections* it won't be 
long before users have a solution that is both efficient and cost ef¬ 
fective. ■ 


Jeffrey Fritz is a telecommunications engineer for West Virginia University. 
He is the Sensible ISDN Data Applications (WVU Press, 1992). He 

eon be reached on the Internet at jfritz@wvnvnhwvnet.edu or on BIX do 
"editors .*’ 
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Pournelle 


JERRY POURNELLE 


Can You Say Network? 



L ast month I tried to look into the future. Un¬ 
fortunately, as soon as I did, everything changed. Well, maybe 
not everything, but a lot did. Several things happened at about 
the same time. Novell dropped out of the OpenDoc consor¬ 
tium and began making dark hints about abandoning DOS 7 
(aka DR DOS). Microsoft announced that Chicago, renamed 
Windows 95, won’t ship until at least next spring. IBM learned 
that they won’t make the year-end deadline for OS/2 on the 
PowerPC chip. There were probably some other announce¬ 
ments I missed. 

All this is annoying, but it doesn’t have to change your life. 

IBM is going on with OpenDoc and swears that it will be com¬ 
patible with OLE 2.0—but better. The important point for de¬ 
velopers is that you can get on with OLE 2.0 projects. The important point for 
users is that you don’t have to know what OpenDoc and OLE 2.0 are. 

Users also don’t have to worry about Windows 95, or Daytona, or choosing 
an operating system. Windows for Workgroups 3.11 is quite stable, if irritating 


Jerry’s campaign 
into computerdom 
proceeds on all 
fronts, with 


to NetWare users—see below—while any ver¬ 
sion of DOS from 5.0 up (except for MS-DOS 6, 
but you know about that) will work. If you need 
to run both Windows and DOS programs—and 
almost everyone does—you'll want a better mem¬ 
ory manager than DOS provides. Several are 
good enough, but we like Quarterdeck’s QEMM. 

If you run mostly DOS but still want to use 
Windows occasionally, IBM’s OS/2 WARP, 
sometimes known as Personal OS/2, knows 
about all presently extant forms of Windows. 
OS/2 is very good for running multiple DOS 
applications. Gel Windows running first, and 
then install OS/2 WARP, keeping the capabil¬ 
ity to boot up with DOS, Once you get things set 
up and running, OS/2 is extremely reliable and 
does multitasking, including communications, 
quite well. Of course, it's not always so simple 
to gel things set up. 

We recently gel an Iomega Tape250 Parallel Port 
II tape backup unit. It uses the same DC-2120 
tape cartridges and apparently the same for 
mat—QIC-80 (quarter-inch cartridge)—as the 


Colorado Memory Systems Jumbo 250 I men¬ 
tioned in my November column. The Iomega 
Tape250 came bundled with DOS and Windows 
software from Arcada Software of San Luis 
Obispo, California, Arcada wrote the backup 
software that comes with MS-DOS 6, and we 
suspect they wrote the Norton backup software; 
it certainly has the same look and feel. 

Installing the Windows version on the paral¬ 
lel port of Pcntafluge, our fire-breathing Pen¬ 
tium computer, was trivially easy, and the back¬ 
up ran quite well in the background. Actually, we 
really stressed it, because while the backup was 
running in the background, Alex put up Cali- 
gari TrueSpace (which is discussed later). Ma¬ 
nipulating 3-D graphics really eats up CPU cy¬ 
cles. We were running the backup program in 
full-compression mode, and while time-sharing 
with Caligari TrueSpace slowed it down some¬ 
what, nothing crashed. 

Better yet. Word 6.0 for Windows runs fine 
with the Iomega Tape250 doing backup in the 
background. You can edit write, load, and save 
without noticeable degradation of your system's 


particularly heavy 
activity in 
networking 
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performance. Word processing is about 
the only thing I tend to do in multipro- 
cessing mode anyway. 

The Iomega Tape-250 is much smaller 
than the Colorado Jumbo 250* partly be¬ 
cause the Jumbo has its power supply built 
into its case and plugs directly into the 
wall socket. The Iomega Tape250 has a 
brick that plugs into the wall Incidentally, 
it's only a minor quibble, hut I greatly pre¬ 
fer the other kind of brick, with a short 
power cord. Too often, when you have to 
plug the power-supply box into the wall, 
you find it covers more than one outlet. 

Along with the Iomega Tape250 being 
smaller than the Jumbo 250, if s a great 
deal quieter. You don’t hear it running at 
all except for a few clicks when it changes 
tracks. 1 haven’t done speed-comparison 
tests—and Vxn not likely to—but it’s cer¬ 
tainly fast enough for a tape drive. All told, 
the Iomega Tape250 Parallel Port II is easy 
Lo install and use T and it runs nicely in the 
background, which is, after all, what you 
want a backup unit to do. 

Note that both Colorado and Iomega of¬ 
fer units that will install internally and 
hang off your floppy drive train, but 1 don't 
have that kind. People who have used them 


say they work much the same as the par¬ 
allel-port systems but are faster. Parallel- 
port systems let you back up more than 
one machine as well as transfer files be¬ 
tween machines, 

I still prefer DAT (digital audiotape) for 
backup because it’s faster, the tapes are 
cheaper, and you get 2 GB on each tape. 
Of course, the DAT drive is a lot more ex¬ 
pensive. If your work is worth anything 
at all, you need a reliable backup system. 
The Iomega Tape250 Parallel Port II is 
plenty good enough. Recommended, 

DOS and Windows backup software comes 
bundled with the Iomega Tape25ff They 
also sent software to let us use it with 
OS/2, and that’s what we tried first. Alas, 
we never got it to work. We kept getting 
messages about IRQ (interrupt request) 
conflicts. Three attempts to get help 
through Iomega's FAXback help system 
(which is offered with Lhe software) pro¬ 
duced no response whatever. 

Eventually l called in the daytime, I got 
an exceedingly complex telephone tree, a 
28-minute wait, and then a technician who 
didn't know OS/2. Finally, I got someone 
who said my problem wasn't OS/2 but the 


computer I was running it on: the current 
version won’t work with an IBM PS/2 (i.e., 
Micro Channel architecture) machine. 
With a machine that has a more conven¬ 
tional bus, it works fine under OS/2, 

They're working on the Micro Channel 
architecture version and ought to have it 
done before you read this. They didn't re¬ 
ply to my request for FAXback help be¬ 
cause they were hoping to get a fix for the 
PS/2 before replying. The 28-minutc delay 
in getting to a human being was unusual. 

Do note that we didn't need any help 
installing the Iomega Tape25G Parallel 
Port II on Pentafluge, which is about as 
advanced a system as you’ll find, and we’d 
not have needed any help with OS/2 if 
we’d used a different platform for testing* 

$o r this time the problem wasn't OS/2 at 
all. On the other hand, I wasn’t terribly 
surprised when we had difficulties* As I 
said earlier, OS/2 is very stable and reliable 
once you get things set up and running, 
but getting things working in the First place 
can be nontrivial* 

IBM is working on that* They've been 
adding drivers like mad* They also hired 
my friend Rich Heimlich to show them 



LASER POINTER $49.95 


For presenting, directing, and 
conferencing* 

Metal plating with Solid brass body 
creates a sense of beauty* 

Shock resistant of 2-meter heig 

Runs on two "AAA" size batter 

Attracts the attention of the 
audience* 

Full 1 year factory warranty. 



Taiwan Patent 66982 & 80712 
German Patent G S3 04 si 9.6 
U5-A- Patent S,193,099 
Worldwide Patent Pending 
H3A Approved 


Available in black and silver. 

ALSO AVAILABLE, THE SUPER INFINITE^ 
5 TIMES BRIGHTER FOR $99* 

For more information, 
please contact a dealer near you. 


Quartou USA Ltd. Co. 
7042 Alamo Downs Parkway, Suite 250 
San Antonio, Texas 7823fH5l8, US 

Tel: (210) 520-8430 
Fax: (210) 52D-S433 
Outside USA. Fax 886-2-6432000 
Quartan Inc., Taiwan 
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An emulator on its own 
will get you 


nowhere 
fast 


rerm includes 
the protocol stacks. 


JmarTenn gives you everything you 
to connect your PCs to UNIX, 
or Data General hosts. You just 
SmarTerm and go.' 

It's a really radical idea, like selling 
a car with wheels. So radical, in 
fact, SmarTerm is the only 
software that gives you the 
complete connectivity, high 
performance, and ease of use 
you need, all in one, 

SmarTerm products all consist 
of the most precise terminal emulation available, plus free SmarTerm 
TCP/IP and LAT stacks and NDIS and GDI support. (You wouldn't expect 
to pay extra for the wheels on your car, would you?) 

On top of this, SmarTerm’s pioneering corporate support tools and 
utilities make the software cost effective and quick to run by automating 
common tasks. You can use your mouse in host applications, record scripts, 
use drag-and-drop FTP, and more - so much more than any other 
connectivity package. 

Find out how to ‘SmarTerm and go p with the complete host connectivity 
software. Call Persoft now at T80G-EMULATE (1-800-368-528 3), 


All SmarTerm 6 for Windows 
products include: 

* SmarTerm TCP/IP as a Windows Sockets DLL 

* Individual or centralized TCP/IP management 

• Drag-and-drop FTP 

• Pop-up keyboards 

* User-definable button palettes 

■ True Multiple Document Interface 
• Connections directory 
• Script recorder 

* Simplified keyboard remapping 

* SniartMouse™ programmable mouse support 

* Customizable help system 

* On-screen toolbox 

SmarTerm products are also available for DOS. 


Persoft, Inc., 465 Science Drive, P.O. Box 44953, 
Madison, Wisconsin 53744-4953 USA. 

Tell (60S) 273-6000 Fax {60S) 273-8227, 


persafr 

CONNECTIVITY SOLUTIONS 
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how to get the 100 best-selling games run* 
ning with the most popular CD-ROM and 
sound cards under OS/2. That will, coin* 
cidentally, lake care of almost all multi¬ 
media software. Games always test the 
limits of what you can do; if it runs major 
games, it will probably run anything. 

The delay in shipping Chicago, or Win¬ 
dows 95, gives IBM yet more time to get 
OS/2 out there as the true 32-bit system 
of the future. That’s far more important 
than Open Doc. IBM thinks that OS/2 is 
the answer to Chicago, and now they’re 
working on the answer to Windows NT 
and Daytona, If Microsoft had gotten 
Chicago out on schedule, the operating- 
system wars would be over; but just now, 
IBM is still hanging in there. 

Novell dropping DR DOS is no great 
surprise. It’s likely they bought Digital 
Research mostly as a hedge against the 
possibility that Microsoft would engage 
in all-out war. Some of us remember when 
the slogan in Redmond was, “The job's 
not done until Novell won’t run/’ 

Owning DR DOS gave Novell the abil¬ 
ity to ship a NetWare-compatible operating 
system that users were already familiar 
with. If it came down to war to the knife. 


Novell could simply put DR DOS in the 
public domain, letting clone makers ship 
systems without paying for the operating 
system. That wouldn't destroy Microsoft, 
bui it sure would cut into their cash flow. 
Because of the history of CP/M and DOS, 
and the settlement made with the late Gary 
Kildall (who wrote CP/M and founded 
Digital Research), neither Microsoft nor 
IBM can ever sue the owner of DR DOS 
over look-and-feel issues, another form of 
insurance for Novell. 

DR DOS has fanatical and probably jus¬ 
tified support from a small group of users, 
but Novell hasn’t put in the effort to keep 
it out ahead of current versions of DOS, 
much less move it toward Chicago and 32- 
bit operations. It will therefore slowly and 
quietly vanish. Of course, a few will con¬ 
tinue to use it. 

The fact is lhat our hardware has long 
since run away from the clunky, old DOS 
architecture. It's high time we had a new 
generation of software that can take ad¬ 
vantage of high-speed video, wave-table 
sound, enormous hard drives, CD-ROMs, 
and memory to bum. A lot of the new pro¬ 
grams are fat and lazy and need all the 
new capabilities, yet they can hardly be 


vr* 

said to take ad¬ 
vantage of them. 

But a new day is 
coming. j 

In last month's col¬ 
umn, I said that we’d managed to get Net¬ 
Ware and Windows for Workgroups net¬ 
works working together. That turns out to 
be not strictly true. Tve now learned more 
about networks than I really wanted to 
know, and if s still not enough. 

Start with the basics, A network con¬ 
sists of two parts: the hardware connec¬ 
tions that physically carry messages from 
machine to machine and the network soft¬ 
ware. There are many kinds of network 
hardware. In CP/M days, we used serial 
ports connected hy RS-232 cables to link 
machines. Then we graduated to parallel- 
port connectors. Even today, Traveling 
Software bundles thin, blue serial-port ca¬ 
bles and fatter, yellow parallel-port cables 
to use with LapLtnk. 

The Mac has always had built-in com¬ 
munications. PCs come with serial and 
parallel ports, but you still need LapLink or 
some other software to let machines talk to 
each other. Other companies developed 
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Remote Control Software 
Rated # 1. Over and Over 
and Over... 


REACHOUlf 

ItlOlKtia 


♦ 



Performance 


The 45-page review for Software Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called Reach Out Remote Control simpiy "the best 
program in the...evaluation.” It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest’s June ’94 issue, National Software Testing Laboratories wrote: 
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NSTL recommends ReachOut Remote Control for Us excellence in 
almost every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the festers' general usability evaluation. 

The recommendation confirms the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications 
as Byte, LAN Magazine, PC User, Network Computing, Government 
Computer News and InfoWorld. 

But why not judge for yourself? We will be happy to send you more 
information on the NSTL report. Better yet, take advantage of our 60- 
day money-back 
guarantee and order 
your copy of 
ReachOut today. Call 
1-800-677-6232 for 
your nearest dealer 
location. 

Before you know 
it, you’ll be using 
ReachOut. Over and 
over and over... 
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TAILS, IT’S 


It's y* )ur 

A little 

more 

than 50 

percent of 

all business 

software in 

use today is 

pirated. If you 

buy it, you could 

end up with virus- 

ridden, phony software that has no 

documentation or product support. 

Selling or copying pirated software without 
authorization is against the law, with severe 
criminal and civil penalties including 
imprisonment of up to five years, fines of up 
to $250,000, or both. If you suspect the sale 
or use of pirated software, call the B$A Anli- 
Piracy hotline: 


El (800) G88-BSA1 (2721) 



special chip sets and communications 
boards for PCs. One of the earliest sys¬ 
tems was ARCnet t which had a big play 
for a while but is now vanishing. 

Another early system was Ethernet. 
Everyone liked Ethernet. For a long time, 
the chips were very expensive, but now 
they’re not. While other network hardware 
systems are available, Ethernet is by far 
the most common. Ethernet chip sets and 
boards are made by a 
variety of manufac¬ 
turers. Two major 
sources of Ether¬ 
net boards are In- 
tel and Artisoft. 

There are two 
major ways to con¬ 
nect systems with 
Ethernet. One is called 
thin-wire, or thin-eoax, 
which runs in a great daisy chain con¬ 
necting all your machines in a single line. 
Machines are connected to the network 
cable with T connectors, which attach to 
the back of the computer. It’s possible to 
disconnect a machine from the chain and 
still have it work; but if the chain is broken 
at any point the entire network collapses. 

The other connection system is called 
lOBase-T (sometimes known as twisted¬ 
pair), It allows more flexible configura¬ 
tions (e,g., star and hub) but also requires 
more equipment. We plan to convert to 
lOBase-T, but just now we’re still using 
thin-wire Ethernet, which makes it easy to 
add stations as long as they're close to the 
cable line. If we want to add one at any 
great distance, however, we have to string 
two coax lines. Those usually run behind 
bookcases, up walls, and across ceilings. 
Roberta says that network installations are 
definitely not decorator-friendly. 

Once you have the hardware set up, you 
still don’t have a network until you choose 
and install software. There are two kinds of 
networks: client/server and peer-to-peer. 
Windows for Workgroups, LANtastic, and 
Traveling Software’s LapLink and Desk- 
Link are peer-to-peer systems. NetWare 
is the best-known client/server network. 
The network setups are not determined by 
your hardware configuration. NetWare 
runs just fine on a thin-wire Ethernet daisy 
chain, and you can hook up a peer-to-peer 
system using a lOBase-T hookup. 

Peer-to-peer networks are exactly what 
the name implies: each station on the net¬ 
work has equal access to all the others. In 
a W4WG network, for example, I may de¬ 
cide to share one of Big Cheetah’s drives. 
If 1 do, that drive will be available for ac¬ 
cess from every other workstation on the 
network. 1 can go to another machine and 


access the shared drive as if it were present 
on the machine I’m using. 

In our peer-to-peer network, we have 
in practice dedicated one machine to be a 
“server” in the sense that it has a few large 
hard drives, a Pioneer New Media Tech¬ 
nologies’ DRM-6Q4X CD-ROM drive* 
and a DE-UH7101 WORM /rewritable op¬ 
tical drive. All those are shared and thus 
are available as assets to any machine on 
the network. 

I use those assets a lot. I archive 
stuff off to the optical drive. I keep 
CD-ROMs I use often, such as 
Microsoft Bookshelf, on the 
DRM-604X and reserve the local 
CD-ROM drive for whatever I'm 
working on at the moment. 

The NetWare client/server network 
is different. You designate one ma¬ 
chine as a network server, which means 
that you don’t use it for anything else. The 
other machines are workstations. Each has 
access to the server, but not to the other 
workstations. Thus, if the Pioneer optical 
and CD-ROM drives are physically at* 
taehed to the server, they’ll be available 
across the network; but if they’re not—if 
they’re attached to a workstation (i,e, T a 
client) rather than to the server—-other 
clients can't get at them. 

In my case, in addition to the DRM- 
604X attached to the old Cheetah 386, I 
have a Maximum Storage WORM drive 
attached to the SuperCow 486/66, a DAT 
drive attached to the Cheetah 486/33, and 
yet other assets attached to other machines. 
Each of ihose is connected to the Ether¬ 
net. and each can run W4WG, As long as 
the W4WG network is up, I can get at 
nearly any asset from any workstation. 
Given how I work, thafs convenient. 

Alas, W4WG peer-to-peer file transfer 
is slow. NetWare has been tuned over the 
years and is really speedy. Quite often, ac¬ 
cess over the network is as fast or faster 
than access from a local drive. 

There are other advantages to a Net¬ 
Ware network. Backups are simpler be¬ 
cause you’re storing your most important 
work on the network server. The best 
archiving and backup software, such as 
Palindrome’s Network Archivist, is de¬ 
signed to work with NetWare. For in¬ 
stance, you can set rules that say if you 
haven’t accessed a file in six months, Net¬ 
work Archivist will archive it on tape and 
remove it from your server drive. Next 
lime you need to access it. Network Ar¬ 
chivist will find the file in the archives, 
W4WG has no way of knowing w'hen you 
last accessed a file (unless you wrote to 
it), but NetWare does. 

Also, NetWare offers far better and 












more flexible security than any peer-to- 
peer network, W4WG does have some ca¬ 
pability tor requiring a password before 
you can remotely access a given drive or 
directory, but it’s a lot easier to defeat than 
NetWare's system, which allows differ¬ 
ent levels of access to server files and ser¬ 
vices. Security isn't a big problem at Chaos 
Manor, but for some places, it's the most 
important consideration of all- 

Net Ware is very flexible- It can network 
old DOS systems without Windows, Macs, 
and OS/2 systems. All those can be clients 
and use network assets. Roberta has several 
Macs that can talk to each other, but she 
has refused to take the time to use Win¬ 
dows. Her PC system runs DOS, QEMM t 
and Desqview. She’s not on the network, 
so backing up her stuff is a pain. I want 
to get her on the network, and the only 
practical way to do that is to run NetWare. 

Finally, there are many third-party pro¬ 
grams (such as FaxcHQ, which I wrote 
about last month) that are designed to work 
with NetWare. There are hardware boxes 
designed to increase the capability of Net¬ 
Ware installations. One, for instance, at¬ 
taches to your LaserJet printer and makes 
it available to any network machine. When 
you print under NetWare, your job is 
"printed” to a file on the NetWare server, 
which takes over supervision until the 
printing is finished. One of Pournelle’s 
laws is “one user, at least one CPU”; an¬ 
other is "no one really wants to share his 
CPU with anyone, including himself.” 
We’re not quite to "one task, at least one 
CPU,” but we’re getting there. 

1 wanted NetWare for the increased file 
access speed, but adding network services 
was the deciding factor for installing Net¬ 
Ware alongside W4WG. 1 really like 
FaxcHQ, and 1 love talking to my printer 
at Ethernet speeds. F ve got a lot of pro¬ 
grams I need but don’t use often that may 
as well be over on a network server rather 
than local. On the other hand, 1 need the 
peer-to-peer assets I get with W4WG. 

For a while, it seemed we had managed 
to have both. There were problems. Net¬ 
Ware grabs drive letters from Z backward, 
but W4WG starts at the top and works 
down. Because 1 have a lot of shared 
drives—‘the DRM-6G4X uses six right off 
the bat —\ need as many as I can get, which 
means we have to do tricks with the Last 
Drive statement on start-up. 

All that was awkward but endurable; 
but then other mysterious things happened. 
The NetWare network didn’t seem to have 
problems, but W4WG connections would 
mysteriously disappear. Sometimes we 
could get them back by disconnecting and 

reconnecting. Sometimes we couldn't. 

continued 
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Pournelle 


The worst moment came when I at¬ 
tempted to connect the Zenith Z-Noteflex 
color notebook to the system. My usual 
system is to attach a yellow parallel-port 
cable to one of the systems on the W4WG 
network and run LapLink Pro on both the 
laptop and the desktop. LapLink Pro then 
sees every network drive that the desktop 
can see. After we installed NetWare, that 
didn't work anymore. 

The problems weren’t consistent, and I 
had deadlines* Finally, I told Alex to shut 
down the NetWare network and restore 
W4WG* He thought he'd done that, but 
things still weren’t working right every¬ 
where. On some machines, all was as be¬ 
fore; but on Big Cheetah* I'd ask for the list 
of network connections and get an error 
message. Drive connections would van¬ 
ish* Inspection of the AUTO EXEC BAT 
Hie showed we were still running some of 
the NetWare start-up routine. Remarking 
those out fixed the problem. 

There’s one moral to this story. Before 
you install NetWare, or attach your sys¬ 
tem to a NetWare network, be sure you 
keep copies of CONFIG.SYS, AUTOEX¬ 
EC.BAT, WIN.INI, and SYS.INI, 

Now that the deadlines are over, we’re 


going to rethink the situation and try again. 
I still want both NetWare and a good peer- 
to-peer system. WeTl try to tweak Net¬ 
Ware and W4WG once more, but 1 haven’t 
found anyone who’s really happy running 
both, so we’ll probably try other combi¬ 
nations. LapLink V allows peer-to-peer 
Tile transfer over a NetWare network, but 
it doesn’t seem to allow programs to access 
drives that way* There are third-party soft¬ 
ware packages said to let me access the 
Pioneer CD-ROM and optical drives even 
though they’re on a workstation* For that 
matter, maybe I'll just install the Pioneer 
assets on the Gateway 2000 machine we 
use as the NetWare server. 

For now, this advice; if all you need to 
do is share assets from one computer to 
another, W4WG is a good beginner’s net¬ 
work. It’s easy to set up, and it works fine 
if you leave it alone. NetWare is harder to 
install, but it’s fast and flexible and speeds 
up Windows printing. If you get both 
working before t do. please let me know. 

Bill dates long ago pointed out that com¬ 
puting power per buck was doubling every 
year and a half, a trend that hasn’t slacked 
off yet* Everyone knows that the average 


person now has computing power not 
available to anyone, including the gov¬ 
ernment, a few decades ago. There are also 
powerful simulation programs to run on 
desktop computers* Some of these, like 
PowerSim for the PC and Extend for the 
Mac (and now for Windows), have non¬ 
linear system-modeling capabilities far 
greater than were available to Jay Forrester 
and his World Dynamics projects, made 
famous in the Carter era. 

With all these tools available for the 
desktop, it would be natural to assume that 
more powerful modeling tools are avail¬ 
able to the professionals, that institutions 
with big computers can make reliable pre¬ 
dictions about nearly anything. Those fa¬ 
miliar with Forrester’s World Dynamics 
models, which were discussed in books 
with titles like The Limits to Growth and 
Models of Doom, know that the Forrester 
world model made some pretty gloomy 
forecasts and contributed to President 
Carter's apprehension of a “national 
malaise.’’ Now anyone with a Pentium ma¬ 
chine and PowerSim can build models 
more complex than Forrester’s—surely 
the government can do much better? 

That turns out not to be the case* While 
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small computers have become extremely 
powerful in comparison to what we had 
in the early 1970s, and supercomputers 
can certainly do things that were impossi¬ 
ble in those days, wc still don't have the 
computing power to reliably model some¬ 
thing as complex as the atmosphere. Of 
course, that doesn’t stop people from play¬ 
ing with such models and publishing their 
conclusions. The results of that playing 
are about to cost us some $135 billion, and 
estimates range up to $2 trillion. 

These costs are associated with changes 
in air-conditioning, fire fighting, and re¬ 
frigeration, as we rapidly move to ban 
chlorofluorocarbon^, said to cause the de¬ 
struction of ozone in the upper atmosphere. 
Clearly, something like ozone destruction 
is not lightly to be risked. On the other 
hand, a trillion dollars is no small thing 
either, not to be risked until you're pretty 
sure of what you’re doing. 1 mean, a trillion 
here, a trillion there, and pretty soon it 
adds up to real money. 

I don’l think the policymakers know 
what they’re doing. Worse, 1 think it’s the 
astounding success of our little machines 
that has the public ready to believe they 
do. Those interested in the subject should 
write to the George C. Marshall Institute 
(1730 M Street NW, Suite 502, Washing¬ 
ton, DC 20036) and get a copy of 'The 
Ozone Crisis,” a short—20 pages—paper 
by a friend of mine, Sal he Baliunas. Sallie 
has studied the ozone-depletion theory and 
concludes that “there is no scientific reason 
for our current policy, and there is no eco¬ 
nomic reason to have a policy that is in¬ 
flexible and irreversible.” Her reasons are 
given in this paper. 

I’ve no suspicion that I’m infallible or 
that Sallie can’t be wrong; but 1 do believe 
this is a matter of considerable economic 
importance that has an impact on every 
one of us. It’s certainly important enough 
to bring to your attention. 

I don’t suppose I’m any more vain than the 
next man (although I suppose that can de¬ 
pend mightily on who the next man is), 
but I confess I’m rather proud of a picture 
taken in the White House. It shows me. 
General Graham, and Max Hunter in the 
act of convincing Vice President Dan 
Quayle that we ought to build a single- 
stage-! o-orb it spaceship, Quayle took us 
seriously, listened to our opposition, got 
opinions from two other groups, and 
caused the Air Force to build die DC/X, 
which I’ve written about before. 

In a couple of hours. I’m catching a 
plane to Atlanta for a computer show. I’ll 
go from there to Washington, where Vm 
sitting in on a roundtable discussion con¬ 


vened by the Administrator of NASA. Par¬ 
ticipants include the CEOs of Martin Mar¬ 
ietta, Lockheed, and Boeing; the NASA 
Administrator; the Deputy Secretary of 
Defense; a couple of senators and repre¬ 
sentatives; General Graham; and me. The 
subject is the future of NASA. Meetings of 
this sort don’t usually accomplish much, 
but there’s a chance this one will. At least 
we can all trade ideas. 

I was putting together some materials 
for the meeting, and David Mitchell sug¬ 
gested that we scan in the White House 


picture and include 
that in my briefing 
packet. I don’t know 
what the next man 
would do, hut I 
thought it was a 
sood idea. 



The scanned image 

ended up as a 2-MB TIFF rile. David says 
he also got a I4-MB high-resolution file, 
which I figured was a bit much. The next 
question was how to display the scanned 
image. continued 



Flowcharts 
Any Way You 
Want! 


Introducing 
Flow Charting“4 
for Windows! 


We’ve re-worked the basics to make flowcharting easier and more flexible than 
ever. We call it sensible technology. The end result is a flowcharting program 
that is incredibly powerful, yet remarkably quick to leant and use. And it's 
packed with everything flowcharters want. Here’s a sampling: 


* SensibleLines™ are totally editable. 
You've never experienced anything 
like it. Experiment with the look 
of your charts! 

* Get your point across thanks to 
distortion-free shape sizing with 
SensibleShapes 1 ". 

* SensibleTexC— Word processing 
masterfully designed for flowcharts 
— it works the w'ay you expect! 

* Job-specific shape templates let you 
create the perfect chart for the task 
at hand, 

* Snapshot 1 " your preferences. Your charts 
look great every time. 



And Flow Charting 4 is backed with a 90-day no-risk guarantee. Our legendary 
post-buy support includes free unlimited technical support. Free subscription to 
The Flow Charter™ and access to valuable flowcharting resources. 

For flowcharts exactly the way you want, you need Flow Charting 4 for Window s! 
See your local dealer today, or for a free interactive demo, call now: 

(800) 525-0082 ext. 114 PATTON & PATTON 

International: (408) 778-6557 • ■ ffl ♦ 


Patiurt & Pultun Software Corporation 485 Cochrane Circle. Morgan Hill, CA 95037 

A|l. nv tulgjiuirlt.'s.nr [t'u■ ■ 1 cjpcclive owihi. 


Circle 117 on Inquiry Cord. 


DECEMBER I 904 K V T E 233 























Pournelle 


I had CcrrelDraw 3.0 installed on my 
network, but we recently received Corel - 
Draw 5.0, and this seemed like a good time 
to install it on Pentalluge. This is our Pen¬ 
tium machine that boasts ATI Technolo¬ 
gies’ Graphics Pro Turbo Mach 64 graph¬ 
ics card and an NEC MultiSync 5FGp 
monitor, CorelDraw 5,0 comes on a pleth¬ 
ora of disks; fortunately, there’s also a CD- 
ROM shrink-wrapped into the instruction 
manual. Installation from CD-ROM is ab¬ 
surdly simple and goes swiftly. Once I had 
that done, I opened CorelDraw PhotoPaint 
and read in the scanned image. 

It was gorgeous. This was the smaller 
11 Ic with lower resolution than the original, 
but it looked fine to me. Now would it 
print? I saved it as a .BMP file, opened 
Word 6,0 for Windows, and did Insert Ob¬ 
ject. The system trundled for a minute or 
so, and there was the color image pasted 
into a Word document. 1 hit the print icon 
to send it over to the LaserJet 111. 

The result was an acceptable black-and- 
white copy of the original color photo. Pm 
sure I can tweak it to adjust gray scales 
and make it sharper, but 1 probably won’t 
bother. 

The next step didn’t work as well. The 


Z-Noteflex notebook I mentioned earlier is 
what I’ll be taking on the trip. 1 installed 
Word 6.0 for Windows, using the “mini¬ 
um rrT or laptop installation choices, and 
tested it out by reading in a novel. It 
worked just fine, Alas, w hen I tried to read 
in the saved document containing my pho¬ 
tograph. I locked up Word. CU-Alt-Del 
got me back to Program Manager, and a 
test of Word on text documents showed 
no problems. 

TPs late at night, I don’t know if I didn’t 
install all of what Word needs to read that 
or if there’s a problem because the Z-Note- 
flex is in 640- by 480-pixel resolution in¬ 
stead of the 1064- by 760-pixel resolution 
I used on my desktop or if the 8 MB of 
RAM in the Z-Noteflex just isn’t enough 
memory or if I didn’t hold my mouth right. 
Before 1 make my presentation, IT1 have 
PowerPoint installed on the Z-Nolcflcx, 
and maybe 1 can get it to display my pic¬ 
ture. The Z-Noteflex has a 200-MB hard 
drive, and Pve got another 150 MB on the 
BSE Flashdrive I carry in checked lug¬ 
gage. If l get a chance. I'll copy Corel¬ 
Draw PhotoPaint over to the system. And 
it’s not the end of the world if I can’t man¬ 
age to get any of it to work. 


I think I’m going to like the Z-Noteflex. 
I stuck with a monochrome Zenith Mas- 
tersport as my portable of choice for the 
last couple of years because if s a nagged 
and reliable machine. The Z-Noteflex 
looks to be as sturdy. We’ll see. Fm hard 
on portables. 

Many of the images in Roberta’s Literacy 
Connection reading-instruction program 
have been taken from the T-Maker col¬ 
lection of Click Art You’ve probably seen 
a lot of T-Maker’s ClickAn images in pre¬ 
sentations and newsletters. There’s a huge 
variety of images covering every con¬ 
ceivable subject—religion, business, ani¬ 
mals and vegetables, funny beasts, sports, 
children, and everything else. T-Maker 
also supplies tools for converting the im¬ 
ages to nearly any format your publishing 
program wants. 

The latest ClickArt is called Holiday 
Seasonings, images suitable for holiday 
greeting cards and suchlike. 

These collections make it easy for some¬ 
body who’s not an artist to decorate pub¬ 
lications and presentations. If you get stuck 
with doing the club newsletter or the com¬ 
pany party invitations, you ought to know 


URGENT -YOUR INPUT NEEDED 


On: DATA REFINING and DATA MINING 


Dear Reader: 

To improve BYTE's coverage of technology in the State of 
the Art section, we’d like to get your feedback about what top¬ 
ics, areas, and products we should be considering, and in 
what ways. Specifically, weYe planning to cover data refining, 
or what some call data mining. This will involve looking at not 
only the manipulation and presentation of data through SQL or 
other products but also at the process of examining your data 
carefully, discovering new relationships, and extracting the 
most information from that data. So we need to know what 
your requirements in this area are, what products and ser¬ 
vices you’d like to see available, and maybe even some tips on 
people we should be talking to—users, vendors, researchers— 
you tali us! 

Also, we’re using a new method to capture your comments 
and suggestions so that we can use them more easily in the fu¬ 
ture, not just as a one-shot item. To let us know what you 
think, please use the following as a template to send us, via 
E-mail, an ASCII text file with your comments. Please be sure 
to include the Ji <FI ELDNAMES>" with their angle brackets, 
followed by your information and comments. And thanks very 
much for your help. 


Please E-mail the completed form to: editors@bix.com 

<T0PIC> 

Data Refining 

<LA'STNAME> 

Jones 

<FIRSTNAME> 

Cadwal1ader 

<TITLE> 

Technical Director 

<C0MPANY> 

ABC Industries 

<PHGNE> 

800 - 555-1234 

<EMAIL> 

cadjones@host.domain 
<C0MMENTS> 

This Is where your comments go. Be as brief or as long as you 
want Tell us what you think, what you need, what you want to know 
more about. Tell us who we should be talking to about this. 
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Schildt’s Windows 95 
Programming in C and C++ 

The best way for programmers to make 
a smooth transition to Windows 95 with 
special tips for porting from Windows 3.1. 

by Herbert Schildt 

$29.95 U.S.A.. ISBN: 0-07-882081-2. Available 12/94 


Master 
C/C + + 

with the Master: 

Herbert Schildt 


Find out what millions of people already 
know—Herb Schildt is THE author to 
turn to for C and C++ programming 
information and insights. For more than 
ten years, his uncompromising style and 
attention to detail have produced 
numerous bestsellers that have set the 
standard by which other programming 
books are judged. With his straight¬ 
forward approach. Herb Schildt will have 
you getting the most from C/C++ in 
record time. Whether you're a 
newcomer to C, moving up to C++, 
or an experienced programmer. Herb 
Schildt has written a book for you* 



C++ from the 
Ground Up 

Learn C++ without a 
background in C—this 
book shows you how. 
Covers all aspects of C 
and C++ in one com¬ 
plete volume, 
by Herbert Schildt 
$27*95 U.S.A. 

ISBN: 007-08 1 969-5 


Teach Yourself C t 
Second Edition 

Everything you need to 
know to program in C 
in short easy-to-under- 
stand lessons, 

by Herbert Schildt 
$205 U.S.A, 

ISBN: 0-07-88201 l-l 


Teach Yourself C++, 
Second Edition 

Go bilingual! If you 
already know C this 
book is the ideal way to 
I earn C++. A great 
companion to Teach 
Yourself C. 
by Herbert Schildt 
$24,95 U.S.A. 

ISBN: 0-07-882025- 1 


The Annotated 
ANSI C Standard 

Do it nght! No C/C++ 
programmer should be 
without a copy of the 
standard, Schildt 
demystifies it with clear 
explanations, tips, and 
warnings, 

by Herbert Schildt 
$39.95 U.S.A. 

ISBN: 0-07-88 1 952-0 


Also available 
by Herbert Schildt 
with co-authors 
Chris H. Pappas and 
William H. Murray, 111: 


Osborne 

Windows 

Programming 

Series 

Volume I; 
Programming 
Fundamentals 
$39.95 U.S.A. 

ISBN 0-07481990-3 

Volume 2: 
General Purpose 
API Functions 
$49.95 U.S.A. 

ISBN 0-07-881991 I 

Volume 3: 

Special Purpose 
API Functions 
549,95 U.S.A. 

ISBN 0-07-88 1 992-X 







Available now at your local book and computer stores or 
call I -800-822-81 SB any time. Mention key code SFC4BYS 
and use your American Express, VISA, Discover, or MasterCard. 


Get Answers-Get Osborne 
Por Accuracy, Qu a I i ry a nd Va [ u c 

























Pournelle 


about T-Maker and ClickArt. You’ll like 
this stuff. Highly recommended. 

Jim Baen of Baen Books uses Ventura Pub¬ 
lisher to set type and make camera-ready 
copy for many—maybe all—of the books 
he publishes. I try to meet deadlines, but 
sometimes I cut things pretty close. Once 
I delivered the final copy of a novel to Jim 
about three weeks before it was to ship. 

The book didn't need much copy edit¬ 
ing, and by using Ventura and doing the 
work in-house, Jim got the masters to the 
printer on time, Ventura has since been 
acquired by Corel, which is likely to make 
a good product tetter, I won’t pretend to be 
an expert on making books look good, but 
Jim is a bit of a fanatic on the subject. 
While he’s got some quibbles with Corel 
Ventura, it’s what he uses, 

i have fooled around with some lower- 
cost publishing programs, and Roberta, 
who uses a Mac for her publications, is 
quite fond of Aldus PageMaker, I have 
concluded, however, that if 1 were stuck 
with the job of publishing newsletters or 
books or much of anything else, Vd get 
the biggest and fastest system I could af¬ 
ford. Final-draft desktop publishing can 
eat computer resources like mad. You can 
do page layouts with small systems, but 
you won't be happy doing it. 

After 1 got fire-breathing hardware, I'd 
get Corel Ventura, T-Maker's Clip Art, as 
well as the Corel CD-ROMs, and then I'd 
get to work. Learning the fine points of 
Corel Ventura will take lime, but it's no 


harder than any of the other desktop pub¬ 
lishing programs I’ve seen. Once you've 
learned it, you’ll be ready for anything. 
Why fool around with half measures? 

For weeks my ftlend Larry Aldridge has been 
urging me to look at Caligari TrueSpace, 
so the package sat accusingly on top of 
Pentafluge. Alex finally got around to in¬ 
stalling it two nights ago. Wow! 

I'm not all that familiar with 3-D de¬ 
sign programs, but I’m sure impressed 
with this one. It’s fast—at least on Pen¬ 
tafluge it's fast—and you can do incredi¬ 
ble things with it. Even the demonstration 
program is impressive. 

There's a huge selection of tools, Stan 
with a shape, distort that, spin it, lathe off 
some, extrude it to be a solid, lathe away at 
the solid, change colors, change lighting, 
turn it into a wireframe and move it 
around, animate it, and squeeze it through 
a funnel—all that and more. 

It's pretty easy to get started, too, and so 
far everything has been intuitive. I have 
no doubt that you can spend a lot of time 
learning to use all the tools and it helps to 
have some artistic talent; but if anything 
can get you going in 3-D design, this is it. 
Highly recommended. 

The game of the month is still MicroProse 
Software's XCGM: UFO Defense, which 
continues to absorb far more time than I 
ought to give it. Another one I like is Si¬ 
erra On-Line's Alien Legacy, which is 
similar to the better-known Outpost. Ex¬ 


plore another solar system and found a hu¬ 
man colony. This game was created by 
Joe Ybarra, designer of Starflight (the 
Chaos Manor game of the year nearly a 
decade ago), and it’s pretty neat. Having 
said that, I confess I've left my human 
colony half complete to go back to XCOM. 

The fun product of the month is Killy 
Hawk Software's The Greatest Paper Air¬ 
planes, more than you want to know about 
how to design and fold paper airplanes. It 
would make a great stocking staffer. 

The computer book of the month is 
Robert War mg's Doom: Totally Unau¬ 
thorized Tips and Secrets (Brady Books, 
1994), This has more than you need to 
know about Doom, including maps, where 
the monsters and treasures are hiding, and 
how to get Doom enhancements. If you 
crave using a chain saw on the creatures of 
Hell, you need this book. 

The book of the month is Andy Mc- 
Nab’s Bravo Two Zero (Dell, 1994), the 
autobiographical story of a sergeant of the 
British Special Air Services Regiment dur¬ 
ing Desert Storm. Wow! ■ 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future. Jerry welcomes readers' comments 
and opinions. Send a self-addressed stamped en¬ 
velope to Jerry Pournelle, c/o BYTE , One Phoenix 
Milt Line , Peterborough, NH 03458. Please put 
your address on the letter as well as on the enve¬ 
lope, Due to the high volume of letters, Jerry can¬ 
not guarantee a personal reply , You can also con¬ 
tact him on the Internet or BIX at jerryp@bix.com. 


For More Information 


One game I like is Allen Legacy ($49.95), 
which is similar to the better-known Outpost, 
and it is pretty neat. Contact Sierra On-Line. 
Oakhurst, CA, (800) 757-7707 or (206) 649- 
9800; fax (206) 5624223 .Circle 1146 on 
Inquiry Card. 

If anything can get you going in 3-0 design. 
Caligari TrueSpace ($795) will do ft. Contact 
Caligari Corp., Mountain View, CA r (800) 351- 
7620 or (415) 390-9600; fax (415) 390-9755. 

Circle 1147. 

Installation of Corel Draw 5.0 (disk and CD- 
ROM, $895; CD-ROM only, $695) from CO-ROM 
is absurdly simple and goes swiftly, In addition. 
It made my scanned image of the White House 
picture look gorgeous. Learning the fine points 
of Corel Ventura (disk and CD-ROM, $595; CD* 
ROM only, $495) wilt take time, but once you've 
learned If, you'll be ready for anything. Contact 
Corel Corp., Ottawa. Ontario, Canada, (800) 
772-6735 or (613) 761-9176; 
fax (613) 728-9790. Circle 1148. 


A range of simulation programs, Extend (Mac or 
Windows version. $695 each), Extend+BPR 
(Mac or Windows version, $990 each), and 
Extend+Manufacturing (Mac Or Windows 
version, $990 each), have powerful nonlinear 
systenvmodeiing capabilities. Contact Imagine 
That, Inc., San Jose, CA, (408) 365-0305; fax 
(408) 629-1251. Circle 1149. 

The fun product of the month is Hie Greatest 
Paper Airplanes ($29.95). which would make a 
great stocking stuffer, Contact Kitty Hawk 
Software, Inc., Tucson, AZ, (800) 777-5745 
or (602) 622-2200; fax (602) 622-3700. Circle 
1150. 

The latest ClickArt Is called Holiday Seasonings 
($24.95), images suitable for holiday greeting 
cards and suchlike. The T- Maker collections of 
ClickArt ($27.95 to £339.95) make ft easy for 
somebody who’s not an artist to decorate 
publications and presentations. You’ll really like 
this stuff. Contact T-Maker Co., Mountain View, 
CA, (800) 533-0331 or (415) 962-0195; fax 
(415) 962-0201. Circle 1151, 


If your work is worth anything at all, you need a 
reliable backup system. The Iomega Tape25Q 
Parallel Port II ($385) Is plenty good enough. 
Contact Iomega Corp., Roy, UT t (800) 777- 
6654 or (801) 778-1000; fax (801) 778-3450. 
Circle 1152. 

Simulation programs like PowerSIm 2.0 ($640) 
have powerful nonlinear system-modeling 
capabilities. Contact Micro Wo rids, Inc., 
Cambridge, MA, (617) 225-0025; fax (617) 
225-0028, Circle 1153. 

The game of the month is stm XCOM: ufo 
D efense (call for price), which continues to 
absorb far more time than I ought to give it. 
Contact MicroProse Software. Hunt Valley, MD, 
(800) 879-7529 or (410) 771-1151; fax (410) 
771-1174. Circle 1154. 

I think I’m going to like the Z-Noteflex ($3222), 
I stuck with a monochrome Zenith Mastersport 
as my portable of choice for the last couple of 
years because it’s rugged and reliable. The Z 
Noteflex looks to be as sturdy. Contact Zenith 
Data Systems Corp., Buffalo Grove, IL, (800) 
533-0331 or (708) 808-5000; fax (70S) SOS- 
4483. Circle 1155. 
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terns 


As you go forward in the client/server 
world, things get a little more complicated. 
The application development tools that 
you once used for simpler tasks won't cut 
it here. If this sounds familiar, now's the 
time to try System Architect™. It's the 
price/performance leader in its field and it 
supports the major structured and object- 
oriented methodologies. 

All The Tools You Need. 

Without a large invest¬ 
ment of your time or 
money, SA lets you 
design applications that 
will perform in even the 
most complex client/ 
server environments. 

Say you want to 


t CODE 

PARTNER 


Course 

Oct 

Nov 

Dec 

SA 

Fundamentals 

N.Y.C 

Toronto 

N.Y.C 

Analysis Using 

Toronto 



Data Modeling 
Using SA 


Toronto 



change to a new system, but you don't 
want to incur the costs of starring from 
scratch. SA Reverse Data Engineer can 
recover SQL database applications from 
most RDBMS' in minutes. And its ODBC 
support lets you reverse engineer an even 
broader range of DBMS' and RDBMS*. 

If you want to translate IDEF1X, 
entity relationship or object-oriented dia¬ 
grams or physical models into schema 
definitions, SA Schema Generator will do 
it for 16 different RDBMS 1 , including 
SQL and non-SQL based systems. 

If you're having difficulty maintaining 
the integrity of your database, your troubles 


are over, thanks to the new SA Trigger Editor. 

If developing company-critical client/ 
server applications is the objec¬ 
tive, SA/PowerBuilder Link is 
the way to go. The link ties die 
most powerful repository-based 
modeling tool to the leading 
dient/server 4GL tool. 

Quick And Easy, 

To us, the thought of a long and arduous 
learning curve is unaccept¬ 
able. System Architect is so 
uncomplicated, users can 
quickly begin creating 
comprehensive and accurate 
client/server applications. 
If you're still in doubt, it 
may be reassuring to know 


SA Seminar Training schedule. Cali today to register, 

that there are now 40,000 System Architect 
users worldwide. 


Try It Free For 30 Days. 

To Qualify For An Evaluation Copy 
Of System Architect, 

Cau. 800-732-5227, EXT. 186 
or Fax 212-571-3436. 

SYSTEM 
ARCHITECT. 

Popkin Software & Systems, Inc. 
11 Park Place, New York, NY 10007 

Real Tools For The Real World. 


A Practically Perfect Way To Stay Above The Crowd 

System Arckitect. Tke Fast, Arrordakle Route 
To Client/S erver Development. 


England 44-926450858 * Benelux 314406-65530 * Germany 49-6151-82077 * Italy 39-49-8700366 * Switzerland 41-61-6922666 * Korea 212-757-5001 
Denmark 45-45-823200 * Australia 61-02-346499 * Sweden 46-8-626-8100 * Spain 34-3-415-7800 * Chile 56-2-695-3330 

© 1994 Papkin Software & Systems, Inc, The System Architect logo Is a trademark of Popkin Software & Systems, Inc. Circle 12G 

Alt other brand and produce names art trademarks or registered trademarks of their respective holders. oil Inquiry Car'd. 


“Companies that are looking for more 


'bang for their buck' in CASE and 


application-development productivity 


tools, will find Popkin Software and 


Architect version 3.0 


lot of 


options... System Architect is rapidly 


becoming my product of choice; I seem 


to be recommending it quite often. 11 


July 1994 





































What’s New 


Hardware 



Muuimeoia on the Run 

Beneath the keyboard of the V41 line 
of multimedia notebooks is a full-size, 
double-speed CD-ROM drive that plays 
16-bit stereo sound and accepts 8- 
and 12-cm 540-MB CDs. A PCMCIA 
slot accommodates Type II and III cands; 
a 10.4-inch TFT color screen offers 
65,536 colors and 640- by 480-pixel 
resolution. Prices start at $3999 for 
the 8.4-pound, 50-MHz 486DX2 model 
with 4 MB of RAM, a floppy drive, and 
a 260-MB hard drive. Pentium models 
are under development. 


Contact: Panasonic Personal Computer Co. f Secernent, A/7. (800) 742*8086 or (201) 271-3182. 


Circle 1313 on Inquiry Card. 


FAST, WRITABLE CD-ROM 

Pinnacle Micro’s (Irvine, CA) 
recordable CD-ROM system, die 
RCD-! 000, offers double-speed 
wriiing capability and a 1-MB 
cache buffer that lets you write 
data to a disc without interrup¬ 
tions. It can create ISO 9660, 
HFS, CD-I mage, multisession, 
or audio-format discs; each disc 
($39) holds 680 MB of data or 
74 minutes of audio. The Mac 
system costs $2995; the PC ver¬ 
sion costs $3195. Both versions 
include backup software for per¬ 
forming random-access data re¬ 
trieval. 

Phone: (800) 553-7070 or 
(714) 727-3300 . 

Circle 1316 on Inquiry Card. 


VIDEO TELECONFERENCING 

From Alpha Systems Lab (Irvine, 
CA), the PC-based MegaConfer- 
ence package ($1100) provides a 
MegaMolion multimedia video 
card, a 28.8-Kbps modem, and 
software for doing video telecon¬ 
ferencing over standard telephone 
tines. You can view full-motion 
video images (one live and one 
compressed) on two Tru-Colo r 
subscreens and share a two-way 
whiteboard workspace. The Mega- 
Motion card can handle 30-fps 
video captures at resolutions as 
high as 320 by 240 pixels. 
Phone: (800) 576-4275 or 
(714) 622-0688 . 

Circle 1317 on Inquiry Card. 


HIGH CAPACITY 
IN A SMALL PACKAGE 

Integral Peripherals (Boulder, 
CO) has added a high-capacity 
hard drive, the Pocket File 260 
($499), to its family of 1.8-inch 
PCMCIA Type III devices. Built 
for u 11 ra Ip w -po wer cons u mpi to n 
and to withstand rugged handling, 
the drive offers an average seek 
time of 12 ms and an MTBF rat¬ 
ing of250,000 hours. The unit has 
a capacity of260 MB, 

Phone: (303) 449-8009 . 

Circle ±320 on Inquiry Card. 


FLEXIBLE UNIX STORAGE 

The SupcrFlcx series of uninter¬ 
rupted data-access systems from 
Storage Dimensions (Milpitas, 
CA) now support Unix systems. 
All the SuperFlex disk, tape, and 
RAID systems provide 16-bit 
SCSI performance; a backplane 
design accommodates inter¬ 
changeable I/O modules, which 
will provide an easy upgrade 
path as new technology emerges, 
SuperFlex ESP technology per¬ 
mits multiple versions of Unix 
to run on several hosts, w hich 



fosters enterprise-wide storage 
solutions based on common ser¬ 
vice procedures. An entry-level. 
1-GB SuperFlex for RS/6000 
system costs $6185, Products for 
Sun and HP 9000 systems, as 
well as other Unix versions, are 
under development. 

Phone: (408) 954-0710. 

Circle 1321 on Inquiry Card. 

WATCH THIS 

Audio 15, a 15-inch monitor from 
Tatung Co. of America (Long 
Beach, CA), conserves desk space 
by incorporating two internal 
speakers into the unit's case. Po¬ 
sitioned at the sides of the mon¬ 
itor, the speakers have a fre¬ 
quency range of 100 Hz to 20 
kHz. The noninterlaced Hat- 
screen monitor ($499) offers a 
0.28-mm dot pitch, 1024- by 
768-pixcl resolution, and a 75- 
Hz refresh rate, Tatung also of¬ 
fers two I urge-screen monitors, 
the 17-inch CM I7MKR ($995) 
and the 20-inch CM20MKR 
($1799). Both have flat screens 
and offer a refresh rate of 120 
Hz and resolutions as high as 
1600 by 1280 pixels. 

Phone: (800) 829-2850 or 
(310) 637-2105. 

Circle 1318 on Inquiry Card. 

The Elite series of flat-screen 
monitors, from MAG InnoVision 
(Santa Ana, C A), are compatible 
with PCs, Apple systems, and Sun 


SPARC systems. The noninter¬ 
laced 15-inch MXE15F ($749) 
offers 1280-by 1024-pixel reso¬ 
lution and a 0.28-mm dot pitch, 
the 17-inch MXP17F($ 1299) of¬ 
fers 1600 by 1280 resolution and 
a 0.26-mm dot pitch, and the 
21 -inch MXP21S ($2499) offers 
1600 by 1280 resolution and a 
0.28-mm dot pitch. All models are 
Energy Star-compliant. 

Phone: (800) 827-3998 or 
(714) 751-2008 , 

Circle 1319 on Inquiry Card. 


A JACK OF TWO TRADES 

The Jack of Diamonds Trump- 
card from Ositech Communica¬ 
tions (Guelph, Ontario, Canada) 
bundles an Ethernet network 
adapter and a high-speed cellular 
da la/fax modem into a Type 11 
PCMCIA card. All hookups are 
achieved through direct cable 
connections to a wall socket or a 
cellular phone. The $549 model 
comes with a 14.4-KBps data/fax 
modem and a IGBase-T adapter 
(or a lOBase-T adapter and a 
10Base-2 adapter); with a 28.8- 
KBps data/fax modem, the prod¬ 
uct costs $749. 

Phone: (519) 836-8063 , 

Circle 1322 on Inquiry Card. 

FOUR-CHANNEL MULTIPLEXING 

A four-channel multiplexer. The 
Fox provides high-speed, full- 
duplex communication among 
eight devices over a pair of liber- 
optic cables. Each channel oper¬ 
ates al speeds as high as 64 
Kbps. The Fox includes a w^ all- 
mounted transformer, a test 
switch, and an internal jumper 
for switching from a four-port 
multiplexer to a three-port mul¬ 
tiplexer whose fourth channel 
supports full-duplex, 128-Kbps 
operation. From Telebyte Tech¬ 
nology (Greenlawn, NY), The 
Fox costs $450 and comes with 
four 25-fool RJ-11 interconnect¬ 
ing cables and eight adapters. 
Phone: (800) 835-3298 or 
(516) 423-3232 . 

Circle ±323 on Inquiry Card. 
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RIDING ON AIR 

AirLink Bridge, a remote Ether¬ 
net wireless bridge, has a range 
of 15 miles when it's operating 
at maximum capacity: 1872 64- 
byte packets per second. From 
Cylink (Sunnyvale, CA), the full- 
duplex unit costs $7995 and sup¬ 
ports all network operating sys¬ 
tems and protocols. It meets all 
IEEE 802.3 LAN standards and 
is FCC certified as a spread-spec¬ 
trum transmitter. No license is re¬ 
quired for operation in the U.S. 
and many other countries. 
Phone: (408) 735-5800. 

Circle 1.324 on Inquiry Card. 

LOOK—NO CORD ▼ 

The teardrop-shaped Remote- 
Point cordless mouse ($199), 
from Interlink Electronics (Cam¬ 
arillo, CA), lets you work as far 
as 40 feet from your desktop. 
The device relies on an infrared 
transmitter and a receiver; it has 
a sleep mode to extend the life 
of its two AAA batteries. The 
PC version of the receiver plugs 
into a serial port or a PS/2 mouse 
port; the Mac version uses the 
Apple Desktop Bus interface. 
Neither model requires any spe¬ 
cial software. 

Phone: (805) 484-1331. 

Circle 1325 on Inquiry Card. 



GETTING A FIX 
ON BOARD TROUBLE 

Designed to troubleshoot mal¬ 
functioning or dead boards, the 
New Single Step Debug Board 
from International Debug Tools 
(Houston, TX) allows you to sin¬ 
gle-step through BIOS instruc¬ 
tions, trap user-defined address¬ 
es, capture data at user-defined 
addresses, and intercept POST 
codes. By providing an overview 
of how the entire data bus and 
the address and control buses are 



Freedom of Speech 

When attached to the parallel port of any Win¬ 
dows PC, the small SounText adapter can read 
numbers, letters, and text in eight languages: 
English, French, German, Kalian, Spanish, Man¬ 
darin, Russian, and Dutch. Working in any Win¬ 
dows program, you highlight the desired infor¬ 
mation and click on the appropriate language 
icon. A package with English-to-Spanish trans¬ 
lation software (other translators are under de¬ 
velopment), a high-quality external speaker, an 
internal battery holder, an AC/DC adapter, and 
a parallel port connector costs $99. 

Contact: Fortress Systems, San Jose, CA, 
(408) 955-9888. 

Circle 1314 on Inquiry Card. 


functioning, it lets you pinpoint 
the source of a problem. The ISA 
model is $299; the EISA model 
costs $499. 

Phone: (800) 843-3284 or 
(713) 873-6834. 

Circle 1326 on Inquiry Card. 


MULTIMEDIA MIXERS 

Working in tandem, the 32-bit 
Pixelock overlay card ($499) and 
the 32-bit PixelMaker VGA card 
($299) enable you to integrate 
PC graphics and video images. 
Pixelock converts 24-bit VGA 
images into TV images and over¬ 
lays them onto live video, using 
8-bit alpha-channel compositing. 
You can view the output on TV 
or record it on videotape. Pixel- 
Maker supports 1280- by 1024- 
pixel resolution, displays 16.7 
million colors, and comes with 

1 MB of DRAM, upgradable to 

2 MB. Both products are from 
Power Pixel Technologies (San¬ 
ta Clara, CA). 

Phone: (408) 748-0246. 

Circle 1327 on Inquiry Card. 

NETWORK PRINTING 
WHERE YOU LIKE IT 


Extended Systems’ (Boise, ID) 
ESI-2849A PocketPrintServer 
transfers data at speeds as high 



as 120 KBps and is designed to 
allow NetWare network admin¬ 
istrators to connect a parallel 
printer anywhere on a token-ring 
network. Because the unit’s 
firmware is stored in flash mem¬ 
ory, you can easily update it to 
work with new releases of Net¬ 
Ware as they become available. 
The $659 ESI-2849A supports 
standard parallel and bidirec¬ 
tional printers, handles as many 
as eight file servers and 32 print 
queues, and comes with STP and 
UTP connectors. 

Phone: (800) 235-7576 or 
(208) 322-7575. 

Circle 1328 on Inquiry Card. 


NEW PRINTERS ON THE BLOCK 

Designed to offer optimal per¬ 
formance for Windows printing, 
Lexmark International’s (Lex¬ 
ington, KY) WinWriter 100 
($349). WinWriter 200 ($579), 
and WinWriter 400 ($899) are 
all compatible with current and 
future releases of Windows. A 
compact ink-jet unit, the Win¬ 
Writer 100 produces 600- by 
300-dpi output at a rate of 3 ppm. 
The WinWriter 200 produces 
four pages of 300-dpi laser out¬ 
put per minute and comes with 
512 KB of memory and 22 True¬ 
Type fonts. Using LED technol¬ 
ogy, the WinWriter 400 prints 5 
ppm at 600 dpi; it has 2 MB of 
RAM and 44 TrueType fonts. 
Phone: (800) 358-5835 or 
(606) 232-2000. 

Circle 1329 on Inquiry Card. 


Mitsubishi Imaging Products 
(Somerset, NJ) offers two color 
printers that employ different 
technologies. The wax-thermal 
G2700-10U ($1499) prints a full- 
color page of 300-dpi output in 
1 minute. It comes with a Win¬ 
dows 3.1 driver and prints on 
plain or coated paper or on trans¬ 
parency film, using a mono¬ 
chrome, three-color, or four-col¬ 
or ribbon. Designed for use with 
PCs, Macs, and Unix systems, 
the CP-2000U ($8995) uses dye- 
sublimation technology to pro¬ 
duce a 325-dpi image in as little 
as 85 seconds. Compatible with 
the SVGA standard, it can pro¬ 
duce images of up to 1280 dots 
by 1024 lines from an analog 
RGB source. 

Phone: (908) 563-9889. 

Circle 1330 on Inquiry Card. 

THE SOUND OF STEREO MUSIC 

Two new sets of speakers from 
Jazz (City of Industry, CA) let 
you improve the quality of your 
system’s sound without upgrad¬ 
ing your sound card. Both sets 
make monaural sound simulate 
stereo sound and make stereo 
sound simulate 3-D sound; they 
can be used with CD players, 
stereos, and other sound sources. 
The J-688S comes in a plastic 
cabinet and sells for $197.95 per 
pair, the J-707S comes in a wood¬ 
en cabinet and sells for $379.95 
per pair. 

Phone: (818) 336-2689. 

Circle 1332 on Inquiry Card. 
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What’s New 


Hardware 



Sign Here 

The compact y pressure-sensitive Portable MPIOO Writ¬ 
ing Pad ($459) lets you capture handwritten data and 
transfer it to a PC via an RS-232 connector. The device 
offers 1024- by 1024-pixel resolution, weighs less than 2 
pounds, and can be used with paper and a ballpoint pen 
or with a nonelectronic stylus. Rechargeable batteries are 
rated for 10 hours; the device remains in operation when 
the AC adapter/charger is in use. 

Contact: Inforite, San Mateo , CA, (80()) 366-4635 or 
(415) 571-8766. 

Circle 1315 on Inquiry Card. 


REMOTE DATA MANAGEMENT 

Remote StandbyServer, from 
Vinca (Orem, UT), connects a 
backup server to a primary server 
through a common carrier con¬ 
nection, letting you operate an on- 
line, warm standby server miles 
away from your company’s main 
office. The product is compatible 
with standard communications 
hardware and media and supports 
common protocols, such as Frame 
Relay and X.25. Supported inter¬ 
faces include RS-232, V.35, X.21, 
and RS-422; the unit’s base price 
is S6995. 

Phone: (800) 934-9530 or 
(801)223-3100. 

Circle 1333 on Inquiry Card. 


AVOIDING COLLISIONS 

Grand Junction Networks’ (Fre¬ 
mont, CA) CollisionFree is a full- 
duplex, 100-Mbps Fast Ethernet 
adapter. According to the com¬ 
pany, this device can double the 
bandwidth between two of the 
company’s FastSwitch Ethernet 
switches or between fast Ethernet 
ports on FastSwitch Ethernet 
switches and dedicated servers. 
Pricing for CollisionFree is $549 
fortheFastNIC 100 EISA, $8350 
for the FastSwitch 10/100, and 
$9350 for the FastSwitch 10/100 
AG. FastSwitch 10/100 and Fast¬ 
Switch 10/100 AG customers can 
upgrade to CollisionFree for $400: 
the FastNIC 100 EISA upgrade 
costs $50. 

Phone: (800) 747-3278 or 
(510) 252-0726. 

Circle 1334 on Inquiry Card. 


MINIATURE REPEATERS/HUBS 

About the size of a postcard, the 
LMR Mini Repeaters/Hubs can 
connect eight nodes or network 
segments to a backbone or can 
act as hubs on stand-alone net¬ 
works for as many as nine users. 
From Lantronix (Irvine, CA), the 
units can be cascaded to provide 
more connections. The four-port 
models—the LMR-4T, with an 
AUI port for network connec¬ 
tion; the LMR4T-2, with a BNC 
port; and the LMR5T, with a 
fifth twisted-pair connector— 
sell for $175 each. The eight-port 
models—the LMR8T, with an 
AUI; the LMR8T-2, with BNC; 
and the LMR9T, with all twist¬ 
ed-pair connectors—cost $250 
each. 

Phone: (800) 422-7055 or 
(714) 453-3990. 

Circle 1335 on Inquiry Card. 

AN LCD PROJECTION PANEL 

Compatible with all popular PC 
and Mac platforms, the highly 
portable Ovation-i- series of ac¬ 
tive-matrix LCD projection pan¬ 
els come with plug-in cables like 
a monitor’s, a serial mouse of¬ 
fering one-button control of the 
panel and computer, and a Light- 
Board feature that allows you 
to draw and write directly on 
the unit’s screen. From Proxima 
(San Diego, CA), the Ovation+ 
840 ($4995), the Ovation* 842 
($5695), and the Ovation+ 846 
($6695) support resolutions as 
high as 800 by 600 pixels; an op¬ 
tional interactive pointer system. 


the Cyclops 2050, costs $495. 
Phone: (800) 447-7694 or 
(619) 457-5500. 

Circle 1336 on Inquiry Card. 

TESTING, TESTING 

The Ethertest Ethernet LAN an¬ 
alyzer ($2995) lets you measure 
network performance and ana¬ 
lyze traffic patterns. From Front¬ 
line Test Equipment (Oak Brook, 
IL), Ethertest runs on most 386- 
based PC-compatible desktops 
or notebooks, has a mouse-driv¬ 
en interface, and comes with an 
on-line tutor and a troubleshoot¬ 
ing guide. You can choose from 
among three network adapters: 
a PCMCIA interface, a parallel- 
port device supporting standard 
and enhanced parallel ports, or 
an ISA-compatible half-slot card. 
Ethertest supports TCP/IP, IPX, 
NetBIOS, OSI. Banyan Vines, 
3Com, 3+Open, and AppleTalk 
protocols. 

Phone: (800) 359-8570 or 
(708)575-8570. 

Circle 1337 on Inquiry Card. 

MAKING MUSIC ON A PC 

Compatible with AdLib and 
Sound Blaster, the 16-bit Audio 
Forge Professional A-10 ($255) 
lets you use a multimedia sys¬ 
tem as a recording studio. From 
Triumph Logistic Computers 
(Covina, CA), the device pro¬ 
vides 128 MIDI instruments, 
multiple drum sets, and 317 syn¬ 
thesized sounds. It offers a GUI 
and a range of music-editing fea¬ 


tures; it also lets you use WAV, 
CD, and MIDI audio to create 
scores for multimedia presenta¬ 
tions. The unit has built-in con¬ 
nectors for all makes of CD- 
ROM players. 

Phone: (818) 858-5700. 

Circle 1338 on Inquiry Card. 


MANAGING MIGRATION 

Racal-Datacom’s (Sunrise, FL) 
Excalibur Access Node 2000 is 
a remote-access device that per¬ 
mits the migration of mainframe 
business applications to a client/ 
server environment. Equipped 
with a Motorola 68360 proces¬ 
sor, it combines the capabilities 
of Racal-Datacom’s Excalibur 
digital access product with Well- 
fleet Communications’ Access 
Node, a highly integrated, fixed- 
configuration, multiprotocol 
router/bridge. A self-configur¬ 
ing device, the EAN 2000 sup¬ 
ports a variety of access services 
(including DDS and Frame Re¬ 
lay), popular network and bridge 
protocols, and Ethernet (AUI and 
lOBase-T) and token-ring (UTP/ 
STP) interfaces. Unit pricing be¬ 
gins at $3995. 

Phone: (800) 722-2555 or 
(305) 846-/601. 

Circle 1339 on Inquiry Card. 

SHARING WORKSTATION 
RESOURCES 

Priced at $2450, the SBus-SCI 
adapter card from Dolphin In¬ 
terconnect Solutions (Westlake 
Village, CA) lets you exploit the 
high bandwidth, low latency, and 
shared-memory capabilities of the 
ANSI/IEEE Scalable Coherent 
Interface protocols. Designed for 
workstation-clustering applica¬ 
tions, it links the resources of 
physically separate systems. The 
SBus-SCI adapter includes a Unix 
device driver for the SCI proto¬ 
cols and a TCP/IP interface for 
compatibility; it can be used with 
parallel shielded twisted-pair 
cabling. 

Phone: (805) 371-9493. 

Circle 1340 on Inquiry Card. 
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Circle 518 on Inquiry Card. 


Choice 


Test Your RAD IQ With This Multiple 


© Uniface’ 
©Progress 
9 Magic" 


-7 Which too! was just 
named Best RAD Tool for 
the third year in a row 
(1992-1994) at the 
International Developers 
Competition? 


f you’re comparing strategic, bet- 
your-business client/server 
development tools, you must be 
forming a short list. And it probably includes 
at least one of the tools mentioned above. 
You must determine which product will 
rapidly eliminate your application backlog 
while reducing your development and 
maintenance costs. The results may surprise 
you. Because Magic achieves unsurpassed 


development speed by building sophisticated 
application logic entirely within table-driven 
RAD facilities. So if you're serious about 
completing your RAD education, put all 
three to the test. For more information and to 
register for a FREE Real RAD Seminar, cal! 
your Magic contact below. 

/JfAGIC 

Magic Software Enterprises 

PRODUCTIVITY BEYOND 4GL 


Real RAD Seminars 

9/7 

Chicago, IL 

9/21 

Portland, OR 

9/22 

Seactfe,WA 

9/28 

Richmond ,VA 

9/29 

Charlotte, NC 

10/3 

Atlanta, GA 

(D/i ( 

New York, NY 

10/13 

Philadelphia, PA 

10/18 

Houston,TX 

(0/20 

Detroit, Ml 

(0/25 

Los Angeles, CA 

11/2 

Washington, DC 

M/3 

Boston, MA 

M/8 

Dallas,TX 

11/10 

Phoenfx,AZ 


> 1994 Uniface B,Y UNIFACE is a registered trademark of Uniface B.V 
>1993 Progress is a registered trademark of Progress Software Corporation. 







Manage the Files on Your 
Hard Drive 

A personal storage management utility, 
Personal Archiver ($49.95) provides com¬ 
plete file management for your hard drive. 
The tool archives files to a floppy disk 
on demand, usually based on frequency of 
use. Each archived file continues to ap¬ 
pear to be on your local hard drive. When 
you access an archived file, it’s recalled 
from a specific floppy disk without dis¬ 
turbing the application that’s in use. Fea¬ 
tures include a Windows user interface, 
file aging, point-and-click file manage¬ 
ment, file archiving to floppy disks, automatic recall, and automatic tracking of archives. 
Contact: Chili Pepper Software, Atlanta, GA, (800) 395-1812 or (404) 339-1812. 

Circle 1271. on Inquiry Card. 



departments, and enterprises. 
From Headquarters Software 
(Jacksonville, FL), Fax<HQ fea¬ 
tures management and admin¬ 
istrative tools, shared and private 
phone books, an electronic note¬ 
pad on which you can type a few 
words while you’re still on the 
telephone, date and time stamp¬ 
ing, and remote faxing. The pro¬ 
gram’s user-selectable macros 
enable you to launch Word, Ami 
Pro, and WordPerfect with a 
click of your mouse. 

Phone: (904) 645-9271. 

Circle 1280 on Inquiry Card. 


MAC NETWORK TOOL 



CROSS-PLATFORM DESIGN 

The advanced text-handling 
capabilities of Adobe Illustrator 
5.5 for Sun (from $995) let you 
access the pro¬ 
gram’s text op¬ 
tions through 
a floating char¬ 
acter palette. 
In addition, the 
software has a 
spelling check¬ 
er with a user-definable dictio¬ 
nary, added row-and-column ca¬ 
pabilities, and multiple undo and 
redo at the document level. Oth¬ 
er features of the Adobe Systems 
(Mountain View, CA) software 
include plug-in filters. Pathfind¬ 
er technology, and layers and 
layer management. The file for¬ 
mat is the same as that for Adobe 
Illustrator software for Mac, Sil¬ 
icon Graphics, Sun, and Win¬ 
dows systems. 

Phone: (800) 833-6687 or 
(415) 961-4400. 

Circle 1275 on Inquiry Card. 


A SUITE FOR THE OFFICE 

Office Suite ($149.95), from Pre¬ 
mium Design (Troy, MI), consists 
of modules that are tied together 
via FoxPro. Major modules in¬ 
clude Invoicing, Bulk Mailer, Re¬ 
port Generator, Contact Manager, 
Scheduling, and Word Process¬ 
ing. Other features include an au¬ 


tomated ZIP code retriever and 
an on-line calculator. 

Phone: (313) 362-4400. 

Circle 1276 on Inquiry Card. 


MANAGE REMOTE PRINTERS 

A Unix-based software package. 
EasyNet (from $995) lets you 
manage remote printers con¬ 
nected to any network that uses 
the TCP/IP protocol. From the 
EasySpooler division of Seay 
Systems (Dallas, TX). EasyNet 
lets you schedule and manage 
print jobs on printers attached to 
any remote host on the network 
without requiring you to log on 
to that host. 

Phone: (214) 522-2324. 

Circle 1277 on Inquiry Card. 


CASE CONCEPTS 

Now available for Windows, 
CASE Essence ($5400) instructs 
teams in the conceptual basis of 
CASE and object-oriented sys¬ 
tem analysis. From AGPW (St. 
Louis, MO), the electronic book 
emphasizes underlying thinking 
skills over specific techniques or 
tools. The core curriculum cov¬ 
ers domains, entities or objects, 
predicates, and entity types or 
classes. 

Phone: (800) 795-7953 or 
(314) 721-4884. 

Circle 1278 on Inquiry Card. 


SALES AUTOMATION 

A sales-automation and inven¬ 
tory-control system. Orders Plus 
lor Windows ($795) provides an 
easy yet powerful way to auto¬ 
mate your business. From Bene¬ 
fit Systems of America (Char¬ 
lotte, NC). Orders Plus includes 
activity and sales tracking, quo¬ 
tations. sales orders, invoicing, 
purchasing, and inventory con¬ 
trol. Single-user and multiuser 
versions are available that sup¬ 
port Windows for Workgroups, 
Windows NT, NetWare, LAN¬ 
tastic, and other NetBIOS-com¬ 
patible networks. 

Phone: (704) 529-1413. 

Circle 1279 on Inquiry Card. 


A tool to automatically update 
and install any file on a Mac net¬ 
work, The Frye Network Man¬ 
agement Platform—Software 
Update and Distribution System 
for Macintosh (MacSUDS) 1.0 
(from $995) provides automat¬ 
ed updating and distribution of 
files from a central location. Net¬ 
work managers can use the tool 
to easily, quickly, and uniformly 
distribute files across a network 
and ensure that everyone is using 
the same version of the utilities, 
templates, and programs. Mac¬ 
SUDS is from Frye Computer 
Systems (Boston, MA). 

Phone: (617) 451-5400. 

Circle 1281 on Inquiry Card. 


SHARED FAXING ▼ 

FaxcHQ ($1295) lets you send, 
receive, and manage faxes from 
any desktop computer connected 
to a network while sharing fax/ 
modems built into a central fax 
server. This client/server soft¬ 
ware is designed for workgroups. 



MOLD YOUR SOFTWARE 

Able to work with any AutoCAD 
drawings, the R 12/Mold pro¬ 
gram ($395) from E D Sales & 
Service (Schaumburg, IL) speeds 
up dimensioning and detailing 
in AutoCAD. To make changes, 
you simply rewindow your draw¬ 
ing using familiar AutoCAD di¬ 
alog boxes. R12/Mold can 
count your dimensions 
and identify components, 
as well as identify all se¬ 
lected geometry in the 
window' and display your 
requested output results. 
Phone: (708) 885-3636. 

Circle 1282 
on Inquiry Card. 
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FIND FACTS FAST 

The first commercial version of 
the Windows information man¬ 
ager Info Recall 4.0 ($99.95) 
gives you instant access to rec¬ 
ords as short as a few words or as 
long as 25 pages. You can create 
free-form records and link them 
through hypertext to reveal rela¬ 
tionships and patterns. Searches 
are done via such methods as 
keywords, phrases or blocks of 
text, phonetic matches, dates, 
numbers, logical operators, and 
across multiple files, among 
others. InfoRecall Is from Phan- 
tech Software (Toronto. Ontario, 
Canada). 

Phone: (800) 208-!311 or 
(4/6) 502-131L 

Circle 12S3 on Inquiry Card. 

DSP TOOLKIT 

Visual Numerics' (Boulder, CO) 
PV-Wave:Signal Processing 
Toolkit (from $995) is an add¬ 
on module to the company's PV- 
Wave Advantage. The toolkit 
provides a broad selection of ba¬ 
sic and advanced predefined and 
customizable DSP functions, as 
well as utilities and source code. 
Applications include speech rec¬ 
ognition, telecommu nications, 
acoustics, radar, sonar, seismol¬ 


ogy, remote sensing, consumer 
electronics, medical analysis, and 
time-series analysis. 

Phone: (800)447-7/47 or 
(303) 530-9000. 


MANAGE NETWORK LICENSES a 

Software Sentry (from $595 per 
server), a license metering and 
network management tool from 
Microsystems Software (Fram¬ 
ingham, MA), manages applica¬ 
tion license usage on die network 
and on users' local hard drives. 
Able to monitor stand-alone ap¬ 
plications as well as applications 
within a software suite. Software 
Sentry can operate on most net¬ 
works, provide version control, 
produce reports, and track or 
block application usage. 

Phone: (508) 879-9000. 

Circle 1286 on Inquiry Card. 


TCP/IP SUPPORT 

A multiprotocol groupware sys¬ 
tem from SoftArc (Markham, On¬ 
tario, Canada), the First Class 
TCP/IP Module ($995) lets you 
use FirstClass client software on 
Windows PCs or Macs 
to make TCP/IP con¬ 
nections to a FirstClass 
server. You do this by 
selecting TCP/IP in a 
connection setup pop¬ 
up box. The FirstClass 
server recognizes the 
log-in and treats the cli¬ 
ent as it would treat any 
other FirstClass user. 
Phone: (905) 415-7000. 

Circle 1285 on Inquiry Card. 

HELP FOR HELP FILES 

U.K,-based Oxford Computer 
Consultants' Help Browser ($89) 
lets you find information in Win¬ 
dows 3.1 help files quickly and 
easily. Help Browser provides 
an interactive map of the help 
file you are viewing, letting you 
search for any word or phrase 
anywhere in the help file. The 
utility is available in the ITS. 
from Cascadiila Press (Somer¬ 
ville, MA). 

Phone: (6/7) 776-2370. 

Circle 1287 on Inquiry Card. 


Circle 1284 on Inquiry Card. 



Ride a Carousel Through Windows 




With its intuitive rotating toolbar and ability to automate repetitive operations, SpinWizard ($79.95J 
lets you access and manage 99 of your most common documents, applications, and tasks. When 
install the program, it searches for popular applications and automatically loads them, 

d T s 3-D carousel rotates when you click on the top or bottom row; clicking on a colored 

triangle at the end of the car- 


^jllons Window gelp 


ousel instantly takes you to 
the corresponding row. You 
can also launch applications 
and navigate through the 
Windows desktop, drag and 
drop icons from the Program 
Manager or File Manager, 
and at a glance see which of 
your applications are cur¬ 
rently running. 


Contact: Tanisys Technol¬ 


ogy, San Antonio, TX. {800) 


CorrOtSetvft PiinadiW tor Qii :4,«±j > Main ■ CoroniWoitos 

VVgvJom 


460-7746 ay (512) 263-1700. 


Circle 1272 on Inquiry Card. 



Software Update 


WinlYlaker Pro 6.0 f Blue Sky 
Software (La Jolla, CA), adds 
a configurable project manag¬ 
er, three floating palettes, and 
the Multimedia Extended 
Functionality Module; sup¬ 
ports Visual Basic custom 
controls; has an independent 
main window and applica¬ 
tion-design area; and pro¬ 
vides the capability to create 
ap pi teal ion templates. $495. 
Phone: ( 800) 677-4946 or 
(619) 459-6365. 

Circle 1298 on inquiry Card. 

T.C, Fonts 3.0 r Technical Soft¬ 
ware (Cleveland, Oil), adds 
formatting Features, such as 
superscripts, subscripts, and 
small caps: a hand-lettered 
font and a braille font; four 
Fill densities; kerning; contin¬ 
uous route-oat; international 
characters: and 32 mono¬ 
spaced fonts. $149. 

Phone: (800) 356-9050 or 
(2/6) 765-1/33. 

Circle 1800 on Inquiry Caret. 

PV-Wave Advantage 5.0, 

Visual Numerics (Boulder, 
CO), adds a GUI-based 
source code debugger for 
PV-Wave procedures and 
HDF/netCDF file support, 
enhances its mapping func¬ 
tionality, features a built-in 
world map database, and lets 
you use precoded routines to 
retrieve longitude and latitude 
data from the map. $6995. 
Phone: (303) 530-9000. 

Circle 1801 on Inquiry Card. 

Win5aJos 2,1, WinSales (Kent. 
WA), adds a Fulfillment 
Center feature, w hich auto¬ 
mates gathering, analyzing, 
and merging of scheduled 
correspondence. $495. 

Phone: (206) 854-9580. 

Circle 1302 on Inquiry Card. 

Help Line 2.2, Raxeo 
(Rockville. MD), features a 
Windows client connected to 
servers running Open VMS 
or SunOS. From $8250. 
Phone: (301) 258-2620. 

Circle 1303 on Inquiry Curd. 
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What’s New 


Software 


Chart Complex Data and Analyze 
Trends Visdaliy 

A Windows data'■charting application Harvard 
Chart XL {$149} provides 183 2-D and 3-0 busi¬ 
ness, financial, statistical, and technical chart 
types, as well as mathematical capabilities and 
what-if analysis tools. Designed to complement 
your existing Windows applications, Harvard 
ChartXL lets you generate a chart based on data 
from any of the leading Windows spreadsheet 
packages and directly supports files created in 
Excel or Lotus 1-2-3. Other data sources are sup¬ 
ported through OLE and DDE. A built-in, 70-trillion-cell spreadsheet 
offers more than 50 mathematical calculations and statistical func¬ 
tions, to which you can add your own equations for instant what-if 
analysis of key variables. 

Contact; Software Publishing, Santa Clara, CA, (800) 234-2500 
or (408) 986-8000, 

Circle 1273 on Inquiry Card. 



LINK DIAGRAMS TO DATA 

Flow Model ($495), from Arc- 
land (Berwyn, PA), allows you 
to rapidly create complex yet un¬ 



ambiguous diagrams. The 32-bit 


application automatically places 
and aligns objects within a grid 
structure when you point and 
click on the spoL where a node 
belongs. Connections between 
nodes are automatically routed, 
and objects and connections are 
prevented from overlapping. Flow- 
Model also captures important 
data associated with any part of a 
diagram, letting you simultane¬ 
ously view Lhe diagram and the 
data behind it. 

Phone: (610) 993-9904. 

Circle 1288 on Inquiry Card. 

PUT A GENIE IN YOUR MAC 

File Genie ($49), from Duet De¬ 
velopment (Campbell, CA), lets 
you use one application to man¬ 
age your Mac hard disk. The util¬ 


ity displays all the search criteria 
and results in one window, dis¬ 
playing multiple files as they 
arc found while it continues to 
search for others. You can act on 
any of the files before the entire 
search is complete. 

Phone: (800) 383-8546 or 
(408) 559-3838. 

Circle 1290 on Inquiry Card. 

SMART LANGUAGE LEARNING ▼ 

A Japanese and Chinese word 
processor and reading, writing, 
translating, and learning tool. 
Smart Characters for Windows 
($ 179.95) is designed to help non- 
native speakers communicate in 
these languages. From Apropos 
(Arlington, MA), Smart Charac¬ 
ters converts documents from, 
to, and between the various na¬ 
tional Japanese and Chinese text 
formats, recognizing and pre¬ 
serving stylistic differences. The 
software has cross-referencing 
and annotation capabilities, as 
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well as pronunciations and En¬ 
glish translations or equivalents. 
Phone: (800) 676-4021 or 
(617) 648-204L 

Circle 1289 on Inquiry Card. 

LINK DATA WITH NOTES 

DataLink for Lotus Notes 
($1495) lets you migrate and 
synchronize data between Notes 
and major relational databases. 
From Brainstorm Technologies 
(Cambridge, MA), DataLink's 
poim-and-click interface lets you 
use databases, such as Access 
and dBase, and spreadsheets, 
such as Excel, to merge the data 
with your local and remote Notes 
databases. You can migrate data 
between Notes servers running 
NLMs, Windows, OS/2, and 
Unix, as well as integrate data 
between desktop or server data¬ 
bases and Notes servers on an 
ad hoc or scheduled basis. 
Phone: (617) 492-3399. 

Circle 1291 on Inquiry Card. 

CREDIT CARD PROCESSING 

PC-Credit Developers Kit ($395) 
is a utility that lets software de¬ 
velopers integrate credit-card pro¬ 
cessing capabi Iities into their DOS 
or Windows applications. From 
Go Software (Savannah, G A), die 
utility replaces the single-func¬ 
tion stand-alone terminals used 
by businesses for handling credit- 
card sales. Either the developer 
or the merchant can buy the run¬ 
time modules ($125 each). 
Phone: (8(H)) 725-9264 or 
(912) 925-4048 , 

Circle 1292 on Inquiry Card. 


Software Update 


Myriad 2.2 r Informative 
Graphics (Phoenix, AZ), adds 
redlining tools, point-to-point 
measure, batch priming. 
Group 4 output for QMS and 
JRL high-speed A-/B-size 
printers, MAPT support for 
Microsoft Mail, and native 
CADkey drawing and file 
viewing, $595. 

Phone: (602) 971-606L 

Circle 1304 on Inquiry Card, 

Face to Face 2.0, Crosswise 
(Santa Cruz, CA), adds a gen¬ 
eral-purpose file transfer util¬ 
ity, expanded support for 
TCP/IP networks and more 
than 150 modems, and sup¬ 
port for displays as large as a 
full 9-inch page. $179. 

Phone: (800) 747-9060 or 
(408)459-9060, 

Circle 1305 on Inquiry Card. 

Win Board l,10 f Lvex Design 
(Beaverton* OR), provides an 
Advanced Design Rule 
Cheek feature, netlist on the 
fly, a Global Edit function, 
and print preview. $995. 
Phone: (503) 531-3555. 

Circle 1306 on Inquiry Card. 

ImageFast 2.0, ImageFast Soft¬ 
ware Systems (McLean, VA), 
has I 14 new and improved 
features, 
including 
Action 
Icons, a 
Database 
Design 
Wizard, 
full-text 
indexing 
of ASCII 
files with drag-and-drop capa¬ 
bility, and E-mail messaging 
functionality. From $4995 
for five concurrent users. 
Phone: (800) 899-6665 or 
(703) 893-1934. 

Circle 1309 on Inquiry Card. 

Kuyn Fractal Studio 2.1, Koyn 

Software (St. Louis, MO), 
provides native execution on 
Power Macs. $119.95. 

Phone: (314) 878-9125 . 

Circle 1308 on Inquiry Card. 
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Scalable Decision-Support Tool 

An object-based on-line analytical processing 
environment for enterprise-wide decision sup¬ 
port and data-warehouse access, DSS Agent 
($795) is both a data-mining application and 
a DSS-aware development tool set. The pro¬ 
gram's client/server decision support allows 
corporations to implement ad hoc query and 
analysis, executive information systems, work- 
flow automation, and mission-critical appli¬ 
cations using an open-systems methodology. 

The server portion operates on major RDBMS 
platforms, and the client interface is opti¬ 
mized for Windows. 

Contact: MicroStrategy , Vienna, VA, (800) 927-1868 or (703) 761-4840. 

Circle 1274 on Inquiry Card. 



PROJECT TRACKING 

Designed for use throughout a 
project. SureTrak Project Man¬ 
ager for Windows ($695) pro¬ 
vides all the necessary analyti¬ 
cal tools, graphics functions, and 
reports for planning and imple¬ 
menting a project from the ini¬ 
tial idea through completion. Or¬ 
ganization choices include a basic 
outliner, a work-breakdown struc¬ 
ture up to 20 levels deep, and cus¬ 
tomizable activity coding. You 
can cross-cut or drill down in any 
direction through the project in¬ 
formation to reach the heart of an 
issue. The Progress Spotlight fea¬ 
ture automatically highlights all 
the tasks that should have been 
worked on during the past week or 
month. From Primavera Systems 
(BalaCynwyd, PA), SureTrak is 
ODBC compliant. 

Phone: (610) 667-8600. 

Circle 1293 on Inquiry Card. 

SHARE A PRINTER WITH MACS 

Laser Choice ($49.95) lets Win¬ 
dows and DOS users share Ap¬ 
pleTalk-compatible PostScript 
printers with Mac users on the 
same network. From DataStream 
Imaging Systems (Lexington, 
KY), Laser Choice is ODT com¬ 
pliant and functions concurrent¬ 
ly with protocols such as TCP/IP 
and IPX/SPX. 

Phone: (606) 255-6686. 

Circle 1294 on Inquiry Card. 


JOB SCHEDULER 

The Event Control Server for 
Windows NT ($1495 per job 
server) is designed to control the 
unattended execution of 16- and 
32-bit Windows programs and 
DOS programs on Windows NT 
workstations or servers. The 
multiplatform scheduling facil¬ 
ity from Vinzant (Hobart, IN) 
lets IS managers schedule pro¬ 
grams and processes to run on 
PCs under Windows 3.1, NT, 
OS/2, and DOS and distribute 
scheduled tasks over many dis¬ 
similar resources. 

Phone: (800) 355-3443 or 
(219) 942-9544. 

Circle 1295 on Inquiry Card. 

INSTANT PROBLEM FIXER 

A TSR program that pops up 
when a cryptic error appears on 
your Windows PC screen. First 
Aid for Windows ($129.95) an¬ 
alyzes the situation and offers to 
repair the problem on the spot. 
If you agree and click on the Fix 
button, the utility corrects the 
problem immediately, such as 
rewriting a WIN.INI File or lo¬ 
cating and copying a DLL file. 
All changes are logged so that 
you can print them out or undo 
them later if you so desire. First 
Aid for Windows is from Cyber- 
Media (Los Angeles, CA). 
Phone: (310) 843-0800. 

Circle 1296 on Inquiry Card. 


ARTICLE SEARCH 

TitleBank (starter database, 
$29.95; weekly updates, from 
$59.95; monthly updates, from 
$44.95) works under Windows 
3.1 to locate articles from more 
than 60 computer magazines. The 
program accesses articles that re¬ 
view any products or vendors you 
request and identifies other jour¬ 
nals that have published articles 
you may want to read. From In- 
foOutlet (Rockville, MD), Title- 
Bank offers weekly and monthly 
updates that contain articles pub¬ 
lished up to the week before the 
updates are shipped. 

Phone: (800) 725-9668 or 
(301) 460-7638. 

Circle 1297 on Inquiry Card. 

MUSICAL BACKUP 

An interactive music-accompa¬ 
niment system for the Mac, Vi¬ 
vace ($2295) instantaneously an¬ 
alyzes and reacts to music played 
by a wind or brass instrument. 
From Coda Music Technology 
(Eden Prairie, MN), Vivace 
speeds up and slows down as 
the soloist changes tempo while 
interpreting the music. You can 
customize the accompaniment to 
range from a piano to a full or¬ 
chestra. A Windows version is 
in the works. 

Phone: (800) 843-2066 or 
(612)937-9611. 

Circle 1298 on Inquiry Card. 


Software Update 


ArchT 12.5, Ketiv Technolo¬ 
gies (Portland, OR), provides 
enhanced 2-D production 
drafting features, customiz¬ 
able reporting and schedul¬ 
ing capabilities, and auto¬ 
matic dimensioning; it also 
adds new door and window 
styles and more. $1195. 
Phone: (800) 458-0690 or 
(503) 252-3230. 

Circle 1307 on Inquiry Card. 

Quicken 4 for Windows, Intuit 
(Menlo Park, CA), enhances 
ease of use, insight, and Fi¬ 
nancial planning. Quicken 5 
for Macintosh enhances the 
Financial Calendar and in¬ 
sight. is easier to use, and 
adds time-savers. $39.99 
each. 

Phone: (415) 322-0573. 

Circle 1310 on Inquiry Card. 

Filex 2.0, Durand Communi¬ 
cations Network (Santa Bar¬ 
bara, CA), adds automatic 
sensing of an incoming call 
to receive a fax or file, multi¬ 
line server phone support, 
subdirectory password secu¬ 
rity. E-mail capability, a 
seamless interface that lets 
computers continue working 
during file transfers, and zip 
and unzip. $149. 

Phone: (800) 999-7771 or 
(805) 961-8700. 

Circle 1311 on Inquiry Card. 

WinView for Networks 2.3, Cit- 
rix Systems (Coral Springs, 
FL), adds TCP/IP support, 
easy replication of installa¬ 
tion and configuration in¬ 
formation, a user-accounting 
module, transparent multi- 
session NetWare shell sup¬ 
port, restricted File-server 
log-in, log-on sequence en¬ 
cryption. ISDN WAN con¬ 
nectivity, Mac support for 
DOS applications, 
XMODEM/YMODEM File 
transfer support, expanded 
support for FDDI products, 
enhanced password security, 
and enhanced remote-work¬ 
station printing. From $2995. 
Phone: (305) 755-0559. 

Circle 1312 on Inquiry Card. 
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The Solution To Your 
Application Requirements 



Quatech, Inc. manufactures a variety of 
communication, data acquisition, 
PCMCIA, and control products for the 
IBM PC/XT, PC/AT, PS/2, notebook 
and compatible systems. We are com¬ 
mitted to providing our customers with 
quality products, exceptional service 
and support, and competitive prices. 

COMMUNICATION adapters 
meet asynchronous, synchronous, 
serial, and parallel communication 
requirements with protocols such as 
RS-232, RS-422, RS-485, Current 
Loop and IEEE-488. Intelligent and 
coprocessor adapters are also available. 


DATA ACQUISITION products 
add analog to digital, digital to analog 
conversions and digital I/O capabili¬ 
ties in 8 to 16-bit resolution. Other 
boards provide the capabilities 
for digital multimeters, digital fre¬ 
quency synthesizers, arbitrary wave¬ 
form synthesizers, and IEEE-488 
GPIB interfaces. 

PCMCIA Internal Interface Adapt¬ 
ers support Type I, II and III memory 
and I/O cards. Quatech's Digital I/O, 
EPP Parallel Port, FAX/Modem, 
Serial RS-232, RS-422, and RS-485 
I/O cards give you maximum flex¬ 


ibility for your application. The Solid 
State Memory Card Drive supports 
Type I PCMCIA FLASH and SRAM 
memory cards. 

Call today for more information and 
a free catalog on our complete line of 
Communication, Data Acquisition, 
PCMCIA, and Industrial I/O products. 

800 - 553-1170 

Foreign Distributor 
Inquiries Welcome 


QUATECH 


662 Wolf Ledges Parkway, Akron. OH 44311 


Quatech, Inc. 216-434-3154. Made in the U.S.A. International: Australla'lnterworld Electronics & Computer 61-3-563-5011, Belgium/Acal NV/SA 32-27-205983. Brazil (Sao 
Paulo)/lntercomp Electronica Ltda 55-11-8532733, Brazil (Rio de Janeiro)/Medusa Sistemas e Automacao 55-21-2394955. Canada(Western)/1nterworld Electronics 800-663- 
6001 (Toronto office 800-465-0164), Denmark/Jes Rasmussen Aps. 45 4281 6838, England/Diamond Point International 44-634-722-390, Finland/Lab Hi-Tech OY 358-0- 
682-1255, France/Elexo 33-1-69302880. Germany/Jupiter Electronic Systems GMBH 49-61-8175041, Hong Kong/Brio Technology Ltd. 852-581-1111, India/ 
Computaccount 91-11-224-5159, Israel/RCM Ltd. 972-3-6487885, Italy/N.C.S. Computer Italia 39-331-770016, JaparVNICTRIX Corporation (New Jersey) 201-947-2220, 
Korea/Sam Boo Systems 82-2-135-280. Netherfands/ACAL Auriema 31-40-502602, Singapore/Bliss Services Re Ltd. 65-338-1300, Saudi Arabia/Integrated Computer 
Operations 966-3-895-1827, South Africa/Eagle Technology 27-21-234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-1101-40, Switzerland/ 
Technosoftware 41-64-519040. IBM PC-XT, PC/AT. and PS/2 are registered trademarks of the IBM Corporation. All other trademarks are of their respective companies. 
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BUY ITBHROUGH 




Mail Order Hardware/Software Showcase 

The latest offerings from This categorized four-color display 
vendors supplying section makes it easy to find 

products of all leading Hardware and Software products from 
manufacturers at extremely a wide variety of manufacturers 

competitive prices. and suppliers. 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 
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The 

oatabriclc 

Mow with PCMCIA optiont 

The newest addition to Datalux's family of spacesaving computer productsl 
This 1.4kg unit measures only 26x 12x5cm (1 (Tx5"x2"), yet is powerful—486SX 
to 486 DX2/66 with local bus video. Intended for situations where space saving is 

most important, it provides a rugged, portable, flexible PC 
solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives both VGA and Datalux 
LCD monitors, making it ideal for industrial control, 
vehicle, POS, institutional and presentation 
systems. It can be configured as a diskless unit 
(booting from PCMCIA devices or from a network) or a stand-alone system 
with hard disk, powerful enough for today's CAD or desktop publishing programs. 
Hinged lid is removable. 


Space-Saver 

Keyboards 


Orders and Information. 1 800-DATALUX 
24-hour faxed data sheets 703 662-1675 


The popular 1.0kg desk and 
.4kg portable flat models 
save 60% of the normal 
desk space, with full-travel, 
tactilly responsive keys. 
Footprint is only 28 x 16 cm 
I x6"), but the 100 keys 
have standard left-to-right 
spacing. Both models are 
XT/AT/PS2 compatible and 
are available in many 
languages. 


LCD Monitors 

Datalux stand-alone monitors are available in both 1.8 
kg. desk/wall (which folds for portability) and 2.7 kg 
mobile/industrial. 64-grey shade, mono or 256 color 
DUAL SCAN versions. Both are 9.4" diagonal 640 x 
480 VGA and can be fitted with optional touch 
screen with integrated touch controller. The 
mobile/industrial unit (pictured with swivel 
mount) is in a rugged aluminum housing with sealed front bezel and 
controls. All models plug directly into the Databrick or are supplied 
with a 16-bit ISA bus controller. 


Desk/Wall Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. When folded or 
mounted on a wall, this 4 kg unit measures only 
29x24x 11 cm (4.5x9.5x1 I") and is rugged enough 
to survive as a touch system in harsh environments 
such as kitchens or factories. 


QO O 


American Made 

Space-Saving Computer Products 


DATALUX Corporation 
155 Aviation Drive 
Winchester, VA 22602 
Phone (703) 662-1500 
Fax (703) 662-1682 

Circle 196 on Inquiry Card. 


Datalux International. LTD 
Euro House 

Curtis Road, 11 Old Water Yard 
Dorking, Surrey, UK RH41EJ 
Phone 44 + fOJ 306-876718 
Fax 44 + [0J 306-876742 
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Make your PC peripherals Macintosh compatible! 


Mediator lets you use your PS/2 style peripherals as if they were connected 
directly to your Mac! Use the Cybex AutoBoot Commander™ in conjunction with 
the Mediator to control a mixture of PCs and Macs from a single keyboard, 
monitor and PS/2 mouse. Or allow several users to share your Macintosh with 
the PC-Expander Plus™. With the Mediator, going multiplatform is easy! 



• Works with most Macintosh® computers with detachable monitors 

• Supports VGA, SVGA and Macintosh HiRes video 

• Supports PS/2 style keyboard, mouse or peripherals 

For Sun® workstation support, ask 
about our Mediator for Sun! 


Mediator™ for Macintosh 


Control up to four PCs or file servers with 
just one keyboard, monitor and mouse! 

Get the same great features of our AutoBoot Commander in a smaller, more 
'personal’ size. Measuring under 8" across, the Personal Commander lets 
you work smarter in cramped areas! 

• Supports all 100% IBM compatible PCs, with optional Macintosh 
and Sun workstation support available 

• KeyScan™ feature allows for keyboard controlled channel 
scanning and switching 

• Built-in support for PS/2 and serial mice 

• AutoBoot feature boots computers without operator help 

To control more than four PCs, Macs, or Sun 
workstations, ask for our AutoBoot Commander! 

Personal Commander™ 

IBM, PC and PS/2 are registered tradeiraarks of International Business Machines Corp, Mac is a registered trademark of Apple Computer, Inc. 

Cybex Corporation 

4912 Research Drive • Huntsville, AL 35805 USA 

(205) 430-4000 • FAX (205) 430-4030 



OBEX 


TM 
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FACTORY NEW 15 YEAR WARRANTY 

ST3240A 200MB 16MS 3.5'HH IDE 1162 

ST329IA 263MB 16MS 3.5'HH IDE t7fl 

SftHIA 341MB 13MS 3.5'I 1 IDE tW 

Slim 427MB 14MS 3.51' IDE m 

ST3655A 526MB 12MS 3.5 f IK MS 

ST566EW 545M0 12MS 3,5 V IK m 

ST43400N 3.5GB 11MS 5.25'FH SCSI-2 IBM 

ST31200N 1.D5GA KIMS 3-5 T Fasi SCSI-2 5BB 

ST1195DN 16BGB 03MS 3.5' HH Easl SCSI-2 1175 

5T12550N 2 14GB BUMS 3.5’ HH Fas-1 SCSI-2 1224 

5TT185DN 1.6GB DBMS Fasl SCSI-2 11TB 

5T12400N 2.1GB HUMS Fast SCSI-2 IDW 

ST1523QN 4.2GB WWS Fasl SCSI-2 2135 

ST15150N 4.2GB BUMS Fasl SCSI-2 22» 

Slum 1.0GB DIM LP3.S' Fast SCSI-2 999 

57l24(10N 2.1GB D5M5 3.5 ' Fast SCSI-2 1099 

ST41 GBQOrip 0.0GB HMM5FH Fast SCSI-2 3399 
SCSI BARRACUDA 

- 7200RPM AMD 1024K BUFFER MAKES THESE THE 
FASTEST flOW WIDE SCSI DRIVES ON THE MARKET 

ST 1195011 1.5GB Q8MS 3 5 r fasl SCSI-2 1176 

ST1255QN 2.1GB 08MS 3 5' fasl SCSI-2 1224 

ST15150N 4 2GB OSMS 3.5' fasl SCSI-2 3299 


FACTORY NEW 2 YEAR WARRANTY 
5 YR WARN. ON P DHIVE5/1 Yfl, WARN. OH IS" ORVS. 

LP527D 270MB 12MS 3.5X1' IDE >105 

LPS34QA 340MB 12MG 3.5X1' IDE 195 

LP5540A 540MB 12MS 3.5X1' IDE 250 

IPS 2 70S 270MB 12MS 3,5X1" SCSI 105 

LPS34DS 340MB 12MS 3.5X1’ SCSI 209 

LP504OS 540MB 12MS 3,5X1" SCSI-2 255 

PtOBDS 1.0GB 9.0MS 3.5X1“ SCSI-2 594 

PI44DS 14GB 9.5MS 3.5' SCSI-2 794 

PZ1-BDS 2,1GB 9,SMS 3.5 s SCSI-2 10BO 


FACTORY NEW- 5 YEAR WARRANTY 

M26B4 530MB 1JMS 35' IDE |2ft9 

M2694ESA 1:2GB I QMS 3.5' SCSI 3B4 

M2GB1 56DM3 9 SMS 3.5 1 SCSI CALL 

M29D3 2.1BG I0.5MS 3.5’ SCSI CALL 

Mats 2IGB BM5 3.5' SCSI CALL 

MHD9 3.1G6 T0.5MS 3.5 SCSI CALL 


4MSX940NS9MM .. SHU 

JlMfi K 9-70MS SIMM .145 

4ME X 9-60hi$ SIMM. 150 

1MB X 9-1Q0HS 9 CHIP SIMM _ 38 

1MB X EH9QN5 4 CHIP SIMM ... 39 

iMBX9sB0NS9WFMil. 4J 

( MB X9-70NSO CHIP SIMM. 09 

1 MB X OJONS 9 CHIP SIMM. 45 

1 MB X 9' EONS 3 CHIP SIMM. 43 

1MB X 9-&QH5 £ CHIP SIMM — 46 

16MB X ■&-70MS SIMM. 595 

16MB X'S-fiONS SIMM.... .035 

256KX9.100BSSJMM .... 13 

256K X 9-OONS SIMM . .... 14 

2S6K NITONS SIMM. 15 

2880 MOWS SIMM. 18 

1MB XB.8DNS SIMM. 40 

1MB XB-70NS SIMM. 42 

4MB mONS SIMM. 1® 

4M6 X 0-7Oti$ SIMM. '40 

IMBXa-lQDttS SPPP .43 

1MB X9-4IQK5 SIPP -18 

1MB X 9-7QN5 SIPP. SO 

1MBX9-00tlS £IPP. 51 

U5SK X 9-IDONS SIPP . .... iB 

256K X 9-SONS SIPP. , IB 

?5flK X g-70ttt &PP .. .20 

256* X 0-6OMS SPP . 23 

S56X30-1MB-7DNS . 5h 

SF2X36-3MB-7DNS. 95 

1X3fr 4M®-7DNS/6QNS .... 1&W189 

ZK34HWIB-70NS/WNS.. 3301369 

4XM-fGMB-70N5fflONB .595-316 

BX66-3PMB-7QNS/6aNS .. 1296/1335 

16X3G-E4MB-70K5A5GN5 ... 2395/2435 

1X32-4MB-7DN$/00NS.. 146/155 

zmmi-mmns . 290/110 

4X32-1BMB-70NS/6ONS. 550/SflO 

flKZ-SZMB-TONS/MNS ... 1195/1235 

16X32-64MB-70M5/BONS .. . £295/2335 


1605 CO ROM Ifi-M SCSI Cwt XL J75 

1515 16M-5CGI2K1T . .. ...J» 

1522 16 M THDi'ZH) Ki .114 

1542CF &u$ Msslfrf Complete KIL .210 

1542C+ Bus isir. Cwnpl KfliftefliSHLJrM 

1570 I5A-SCSI AUDIO KIT. 290 

2940 PCI-FAST SCSI KIT.-. ..294 

2J42 EISA KIT, 14HDs.. 

2/42W FAST WIDE SCSI CABO, .904 

2M2-VL Fast SCEI-II VESA .239 

APMEO Slim SCSI PCMCIH SCCSI Cart .289 

- Fasti SCSI EISA.... 1209 

Fasl SCSI ISA.. M9 

Faal SCSI VESA Local B-us .199 

Fasl SCSI PCI ....J99 


TOSHIBA 

NOTEBOOK DHFVES/ 

1 YEAR WARRANTY ON 2,5" 
MK1022FC 126MB 10MS 2.5’ IK *150 
MX2224FC 213MB ISMS 2.5“ IK 275 
HBDNB25S 258MB ISMS 25' IK 7% 
MK232SFC 34GMB 15M5 W IK 344 
MK2420FC 524MB 15M5 ZS' IDE 524 


FACTORY NEW- Z FULL WARRANTY 
DISK DRIVES FOR POWEH USERS 

DSP31D7 1.0DG 9.M 3.5' SCSl-ll 

DSP321D 2.1GB 9.5MS U* SCSl-ll 

DSPS300 S.5GB 12MS 5.25“ SCSl-ll 

KP535D 3,5GB 12MS 5.25' SCSI-1 


FACTORY NEW- 3 YEAR WARRANTY 

AC234Q 2340MB 12MS 3 5X1 l BE 

AC 2420 420MB 12M5 3.5X1" IDE 

AC2540 540MB 11MS 3.5X1" IDE 

AC 2700 730MB 10MS IDE 

AC31QOO 10B3MB TOMS IDE 


XT445S VESA Loca Bus Kit .1299 
KT545KT BusMa^r FastScS . .229 

mim eisa Fat scsi wi. 379 

KT757 DEISAWDESCStttFFOtTH 5RS 
KT757 SEEAWIDESCEHIWGLESI. :i/5 
KTS46CPSI l^alSCSI . 269 


PS/2 50.SOZ, 60, 70, 80 F70 

125MB ISMS IDE 

200 MB 15MS IDE 

•120 MU 13MS IDE 

54DMB 1ZMS IDE 

540 MB 12M5 SCSI 

1.2GB 12MS SCSI 

MICROCHANNEL CONTROLLER 
IDE 169 SCSI-2 

IBM PS/1 A P m INTERNAL DRIVE KITS 
PS/l 366 A 486 

2i4>MB tzn 

420MB 390 

540MB 490 

1.0GB 790 


S19145AG I2BWB 16KS 13/5 

ST9150AG I2&WB 1BMB CALL 

ST9238AG 21DMB 10MS 2/5 

&T9335AG 340WB 16MS 235 

ST9550A0 405MB 16MS CALI. 

mm 5?4MB 16MS CALL 

Quantum 

GLS25W 251MB 16MS 1345 

GLS258S 206MB 15MS M 


FACTORY NEW- 5 YEAR WARFIANTY 

41 IDA 10GB 10MS 3.5' IDE SS9S 

£217A 170GB 10MS 3.5' IDE 894 

MC41S0 12GB 9MS 3.5X1* SCSI-2 595 

MC22S7 170GB 10MS 3.5’ SCSI-2 894 

MC193B 3.0GB 11MS FH SCSI-2 1799 

MC44PD 41GB SMS 3.5' SCSI-2 2275 

UCI991 9.0GB 11MS FH SCSE-2 3350 

THESE DRIVES ARE FINE TUNED FOB AUDIO 0 VIDEO APPLICATIONS 

MC2250.AV 10GB l QMS SC5I-AV 724 

MC2217AV 17GB 1QMS SCSl-AV 974 

MC4Z21AV 2.0GB 6 SMS SCSI-AY 1470 

MC193BAV3DGB 11MS SCSl-AV £G54 

MICROOISK/EXTIRNAL SUBSYSTEMS STACKABLES 
mmm it i ogb iqms 3 . 5 ’ pc/mac 11240 

MICRODISK IT 17GB I0MS3 5’ PC/MAC 1549 

MICRODISK AVLT 10GB IQMS 3.5' PC/MAC 1389 

MICRODISK AVLT 17GB 10MS 3.0' PC/MAC 1689 

MICRODISK LS 3.0GB 13MS3.5' PC/MAC m 






rUTtUi DOMAIN 

TMC-I6S0SVP SCSI-2 rthlt 4 Dnvcis JIM 
M-NBKW SC5L2/FDD CaWa/Ilflws, „1 M 
TMC-7M0EXSVP fasl SCSI-2 EISA „3!U 


3 04 MB 
527MB 
723MB 
1002MB 
2D40MD 
•1250MB 
270MB 
364MB 
527MB 
728MB 
1052MB 


0662812W 1.05GB 8.8MS LP3.5 1784 

0664W 2.04GB SMS 3.5 1434 

0664 ESH 4.25GB 11MS FH 7694 


2miDGTOIP,iTS/1G... „J2; 

2277V1 VL-Bui Caching !D€ jUp in 19 «) ,129 

21MPC PCIi'lOE. 

m W^CTI P/JS/18_ _ _ J9 

£290 EISA IDE 32-lbl .117 

3270VL SCSI-2 A-HJS FDftftTO. ..99 


£8 Seagate 


ST12550W 2 !1C0 SMS 3 5’ 11524 
Sir5150W fl M% SMS 3.5' 2B99 


3290A5 EISA SCSI-2/4-FDD 
5202-24 ESW24MflfS. , 
CD-ROM KH SC8l'£0 flit 


FACTORY NEW-1 YEAR WARRANTY 

CEA2HM 210MB 14MS 3.0' V 

CFA428 420MB 13MS 3.0' V 

GFA848A 540MB 12MS 3.0' V 

CP540P 540MB 12M5 3.5' V 

CFAB1M 810MB 10MS 3.0'1’ 

GP1Q60S 10G8 SMS 3.5’1’ 

CP1060W \.m FAST WIDE 

DFA1030A 1.89GB IDMS 3.5" r 

CFP2120 2.12GB IDMS IS’ 


MffD DHIVE EJfTEBKAE. CABL£S 

CDJmjtCS 50 TO SCSl-ll. 

CENTH0Na5OTOMAC25-PW . 
CEN1RGMC5 50 TO CENTRONICS . .. 

CENTHOfflCS SO TO CENTRDW8 50 6FT. 
CENTRONICS 50 TO CENTRDNCS 8Q 3fT 
CENTRONICS TD DC-50 
□B-SO TO scsi-n 
00-50 TO DB-SO 

sptaji Tfi 

FASHWE SCSl-ll TO CENTRONICS 


FACTORY NEW 5 YEAR WARRANTY 

I OGB 10MS 3.5' SCSI 

2.1GB B.9MS 3 S' SCSI 


FACTORY NEW- 2 YEAH WARRANTY 

7345 345MB 14MB 3.5’XI' IDE |H9 

MXT04OA 54GMD 8 5MS IDE 265 

MXT54DS 540MB C.5MS SCSI 345 

7546A 540MB I2MS 3.0’Xr TDE 249 

OR34D6 345MB MOBILE MAX IDE HHH 2S0 

QR34Da 540MB MOBILE MAX IDE HHH 295 

DR34IQ 1D5MB MOBILE MAX PCMCIA 360 


&C9 SO-PIN RIBBON 3 CONNS. 1 DEVICE 
SCSI 50-FIN RIBBON 4 CGNNS. 3 DEVICE 
SCSI 504*11 RIBfiOH 5 CONNS. 4 DEVICE 
SCa 50-PfN RIBBON 8 CONNS, T DEVICE 
IDE ^D-PIN RIBBON 3 COMNS. . 


£8 Seagate 


Quantum 


FUUTSU 


WESTERN DIGITAL 


HEWLETT 

PACKARD 


SCSI ACCESSORIES 


IVilonaSolutians 


437 Chestnut street Philadelphia PA 19WG 

HOURS; 9:30 - GzSO/SR T, fO.OO J.Oi 


215-922-4640 EXPRESS Tec/ifticaJ Support 


B0Q 636-67S2 EXPRESS Order Line * TOLL FREE 


Pre-Approved Open Accounts tor ail Fortune 2000 


Circle 210 on Inquiry Card. 


















































































































































Circle 2±9 on Inquiry Card (RESELLERS: 220). 


SclTech 


SOFTWA 
FOR SCIB 


MICROSOFT* FORTRAN 
POWiRSTATION 

Develop & run Fortran programs of virtually cay size 
& complexity with Microsoft FORTRAN PewerStation 
family of 32-bit development systems! Migrate 
Fortran code from other platforms with little or no 
modification! Get unparalleled price/performance I 
Save lime In code development and maintenance using the Windows integrated 
development environment. Coll NOW to order or request a FREE Test Drive Kit! 

DOS & Windows price . . *..-$339 

Windows NT price , *..-$519 


Ptftv er Station J2 


IMSL C NUMERICAL AND 
GRAPHICAL LIBRARIES 
from Visual Numerics™ 


Optimized hr Microsoft 
Wsoof C+* Compilers 


Save 75-95% of source code devefopmenl. 

Mathematical, statistical, 2D and 3D graphi¬ 
cal subroutines written in C. Includes full online documentation with hundreds af 
copy-and-paste code examples, FORTRAN libraries aho available. 

Windows NT price ..$1,149 


MICROSOFT IMSL * 1 
MATH & STATS LIBRARIES 

Complement Microsoft FORTRAN PowerStatian with 
Microsoft IMSL mathematical and statistical 
libraries! Seamless interface with FORTRAN 
PawerSlation o I lows you to port Fortran code devel¬ 
oped on alher platforms — including rails to the 
[MSI fibraries — to the PC 1,000 preceded, tested, robust routines. Reduce 
application development time by using the extensive online Help. 

DOS & Windows price ...... ,$495 

Windows NT price ............ .,$495 




WAVE 


Effectively manage, analyze, 
explore, interpret, and visualize 
your most complex equations 
and largest data sets. Solve prob¬ 
lems, uncover and convey more 
knowledge using integrated 
numerics, statistics, mathematics 
and advanced graphics, including 20, 30, 40, Animation, contours, meshes, 
surfaces, overlaid plots and much, much more. 


Windows price 


-$969 


Research Station™ 

FOR 

WINDOWS™ 

A single framework far all types 
of electronic do to-text, graph¬ 
ics, images, video and voice. 
Access, combine, view and man¬ 
age data from many sources; 
automate routine tasks; track, 
exchange and present information in one integrated environment. 

Windows price ,$995 

— 


Question 

Easy-to-use survey software for Windows 
that mokes It easy to design, administer 
and analyze survey data. Questionnaire 
design automatically creates validated 
data entry screens. Includes comprehen¬ 
sive descriptive and multivariate statistics including correspondence analysis, 
t tests, multiple regression and eosy-to-customlze graphics. Lexical analysis lets 
you process open-ended questions. Disponible on version Iron raise. 

Our price .. . . 4 . . -$595 


NEW 

Version 

2.0 


STAT/a b 

■ ■I ■■■ mini mi i 

Explore and analyze your date graphi¬ 
cally with STAT/ob, o powerful statistical 
tool for data analysis with user-friendly 
polnt-and-click analysis and interactive 
exploratory graphics. 5TAT/at includes 
descriptive statistics, factor o no lysis, multiple regression, clustering, powerful 
statistical mopping, on integrated dcta dictionary, flexible import/export (Q+E, 
ODBC} and more. 

Windows price . ... ... -$595 


To order or for more information call 

1.800.622.3345 

ask for our free 116-page catalog with 
more than 1,750 products! 


SuTech 


Resellers calll .800.622.3340 

Tel: 312-486-9191 Fax:312-486-9234 

SaTedi International, Inc. 2525 N. Elston Avenue, Gwogo, IL6QM7-2QQ3 
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ZEES; 


LAPTOP & NOTEBOOK MEMORY 


AST 


Toshiba 


fr wtfEiBc 4/2551 


P.w«ti«3/?iSl,3/2S$K EL 
F.ndun Ehtf m, 386SX /M r 25, 25 
HEW Sinwi* NB 4S6 

Com pa 

HEW Asm 

HEW Wrta«fi 

Coiffim Vn 3/25, 2/I5t 
Coilim4/2S »fI» 

LTE 3865/20 

MEW^e!* 

LTE LHi 20; 25; 25^ 25* 

| LIE Lift 4/Ek 

IBM 

MEW K/3 CL57SX and Thnkfiiil 7M, 

MEW Think Pud 71OT 

M5l NfllttooL [Aty 

J L40$M3KX,K/fc4i182 

JJ L40$X r fS/N*fn 1E2 

NEC 

MEW LUlmUlf Viiid (all inmMit 

ihiiaks«ft SOtmA 

Uln b 1I<* l[| r SL/2SC 

UllinLMaSimSW 


PtaSpead 286, SafiSK/lA IMB_ 

Texas Instrument* 

lia^lMuu- 3GDD lull ntedslj] 2MB.. 

MEW Trawlfal* 4480 LnlF rand'll] 4MB.. 

lAftl _ 


4MB_ 

_£179 

IAMB __ 

_S7fi9 

4MB ....„ 

_S17t 

4MB.. 

— SI 49 

4MB 

... $295 

16M8 __ 

_£839 

1 

1MH . 

__S29* 

BMB ...._ 

— $399 

1MI 

... $709 

BMB .. 

_ S399 

4M8. 

_$175 

BM8. 

^...$375 

4M8 .. 

_$ E>0 

BM1,_ 

.... $345 

4M1___ 

_^S23¥ 


_.$*49 

*MB. 

_$229 

(ME ... 

.$395 

16MB . 

_$789 

4MB ... 

.SJ19 

BMB.. 

$399 

4MB...._ 

_S2M 

BMB 

.$309 

1MUI1_ 

.... $1859 

4MH.- 

.$189 

BMB .. 

— S3I9 

2MB. 

. 599 

4MB..._ 

_ $189 

4MB 

.,5181 

BMB..... 

5295 

4MB_ 

_$729 

BM|. 

. 5*49 

1 16MB nm $959 

7MB,. 

-....,,£79 

+MB_ 

— $149 

2MB _ 

.$79 


T1200XL 1600, 3IMF 
moosst, TiaQDSMis 

MEW T2400 

T3I00M. 3200SK J £X< 


T44M f T6400 M mkh) 

Miw mMj Hm um TWM M 

TJ4M, 15200; T52C0C, T85W 

Zenith 

Z-Het*320C 32flLk 3251,3Z5U 

MCU MM* 425 5<rki 
3b5porf420$ r 43$$ 

WntlersPnrl 366SL SIC £Lb 
M aitenPiirt 386SX 

MEW *»■ 


2M0 ___ 

$99 

2MB . 

...589 

4MB .. 

.5169 

BMB . 

$319 

4M0 .. 

$779 

2MB_ 

... $79 

4MB __ 

, $F40 

4MB. 

BMB. 

.5169 
,$399 
, $93$ 

I6UI_ 

4MB _ 

.5719 

HMB 

5*19 

4NI_ 

$189 

1,6MB_ 

$699 

BMIIUVI _ 

5429 

16MB ■ • 

$919 

7MI . 

... $B9 

2M1 . 

SI 08 

BMB. 

5384 

SMB N mi 

5499 

4MB_ 

5150 

2MB . 

...Sffl 

2MB . 

... S*9 

<M1 _ 

52?9 

HMB _ 

£439 


P5IMMS 


1x9 (3-clllp) mmm $ 43 

4x9. $ 155 

1x36 .... *169 
2x36 .... *339 


_ sm 

E 

.... £79 
.. S1B9 
$E.59t 


I MB 19-70m (9 (kp| 
S1SX* 36-78 tank.... 
4MIk?.7D«i 
I Ml X 3670 |4MBI 
?MSx3*f0|BHai 


5*4 
.... 585 
, SI 55 
. Slit 
, S33t 


PERSONAL COMPUTER MEMORY 


MIW 


AST 


m $01159-DM ... Si 57 BMB 5M159 M2.. £369 

Brana 3/2 Si 

JMt 508/1HMH ,..5*6 13MB 5WBJ4O02.„ S3 It 

Adyanlottl 3B6S&/20; 25. AdynnlwDl Pen SX/2 5, Iron 3/33* 
HU HMZ-fol. m Imb 5009674)2.5289 

ArfrUEjijjj i* K 33i 

Vii 500417 PM _... $7? 4MB 500917 M2 SI SI 

Prmiium 386/25; 33.: 33T r JVemiim II 386SX/16; 20; 25 

I Ml 5DO7B0 003:002_._._$47 

Advantnaal 486/15; 33; 33p; 5X20, Bny* 4/33; 486/25; 
Pt*ml*m 4/25; $3Tt, 5ef«r 5E 4/33 
2MI 5M71B-0W; 780-005 ^_$69 


PfWttofl Sortsr IE 4/33 
4MB SflWKMHM ,,£W SMB 50OTBD-KH ... 5350 

Compaq 

I tnlhm 3/25.; 3/15n 

2MB 141730001 .... 5B9 Ml 141747-001 ..5319 

MEW ftni™ 4/251,4/U 4/50 

IMB 141482-001 S3* 2MB H1603-001 .SB 5 

4MH 141414 Ml Sill m S4FM5-FHH 5354 

OeikPrs 316-20. 25 

1MB T13132-00 L 51B0 4*! 113M5-D01 ... 5214 

OisLFr* 386i/l6 

1MB 11253440I .... 5110 IMS II3634-001 ... 5255 
(irfcL 3/251; 33^4/2515; 33t 66* 2MH 36441; 386SX/20; 

tCF J0N r Iniimfre LT5*rtti, 

ertaHp 


Permhlp 486 e. M Sirin 


7MB II8409 Ml 


. 5J5 


4MB 111690-001 .... 5181 HMB 112377-OOS 5354 

PrcSigilu Pt Sww 486/33; DX2/66 

14MB 149320-MI___ $6*9 

336-33., 486 33, tyitanFlrt 

2MB 115144-001 . 5*9 BMB 116561-001 ... $37$ 

Dell 

Power Derftlap 3250; P. 3330, 333P, 433P, 4B6P. 4860 

1MB 310-2507 ___S1BL 

, PnnrilN WnrkileTion 420; 425; 433; 4J0t 45CK/7,466DE 

. ril 3MB 310-2464_5B5 m 3I0746B 5367 

MEW Fotttfilrtt Wnrh Halwn 420; 425; 433; 450; 450SE/2,466SE 
:."-iv 310-2430.. 5 >280 

PerlerrannCr T, L 6 W serifs 

4M0 3l0 am ,._..sm I&MB 310-3317 _.... 5640 

Hewlett-Packard 

Veilru OS/I6S; 20PC R5/20; 2«; 25^ 25C 

4MB KH 01542 9(14476 __ Slit 

V«lm 386/16H, 386/2041. 386/25MK 

2MB D24044 ..S92 8MB W40W £310 

Vttira 486PQ 251; 33T; 486*/ 20; 4/»H 33N; SON.: 66H 

2MB D23BU--SB5 m 021526.S354 

VMlre 366/25; 486/25U; 486/33U; 446/50U; 486/660 

2MB 023114 .'— SIS SM| 021574 . 5354 

Vnlre 386/33H33NI 

2MB 02714*-£93 Mil D27156_S310 


IBM 

HEW ANIBRA En1efRri*n 386. Hurdle 386, Sprielu 386 (ell nwdeM 

2MB 8/4 _ 504 3M0 P..£J?9 

HW AMBR6 Fnltrprlfu 486. Hg.dla 486, Sprhie 486 (ell nmddt} 

4MB W _£195 '■ 6MB W _£659 

PS/1 286. 386SX 

7MB 97F9935 . . .1|2 

4MB 92F96M____ £I6B 

P5/1 Cnniirll'Pnl, ElienlisL Enpnrl modeli s43, x44, 
PS/Veluepelrfl Ml msdfls e^opr tin inks 

4MB 46F9290 w,_„ „ SlW 

PS/t CuaMillenl, tiienlld; (itfietl itiedrli '76 

16MB LA 96F929I __$419 

PS/2 25/286, 30/786, edeptur 1497259 

7MB Bf XF5360 . __£11 

PS/2 3SSX; 1$, 405X, 5DZ, S55K; L5, 655X; 15, 70, XSlelwm 

2MB 6*50604 £»5 

PS/2 70-A2I; A6I; 121; 861, PS/1 Cemeli«t1 r EiwttTlel, 
Eipflrl rnudlnli * 11, i>3, Jtl4, PS/ValuepHnl Cm series 

7MI 6*504flB __ £15 

PS/2 35SX; LS, 4QSX, S5SX; LS, 65SX; Li, XSrtSkrv PS/ 
Vntuepnlrf Un wm, Minfin hmi 34F3011 or 34F3077 
4MB MF7933 tr 87F9977 ..„._ SI 61 

PS/2 3SSX; l\ 43S1, PS/VnbtfDini Cm witi 

m 6*50129 ___S3 5* 

PS/2 90 IP, 95 xp, P75 Cpdln], 56,57 (ullL P5/I Fra «3123 

?*U 6*50907... £05 

PS/2 90 XP, 95 XP, P75 {palm], 56, 57 {all], 

PS/1 UmudlHl. liiMFial, liparl models 1 11, k! 3, *14, 
P5/1 Pro M2121 

4M| 6*50121_Sill 

OMfl 6450130___5354 

txpaniian haord* for 5CL SO'2, S5SX r 6*L fiSSX 
2 IMB *m • 149/249 .. .. 5190 

NEC 

MEW 

*MB 4HM2«#__^^Slll 

i 6MB *10-12M3,....£6*7 

Ready 425,433 

m m ___ £195 

15MB K/JL__5649 

PoworMnl-o 286/1^; SX/16g SX/20 

7MB KH QP-410 BI03 ___ 

PnwnrMule SX/20 

7MB CPU Upqrndn OP-41 Mill.. SIS? 

7M8 Eip Board OP 410-8102+8103_SI 80 

Zenith 

Z-Sannf 47SSI, 433DI, 4S0DI 

4M( ME-432___SI S2 

•Ml ME-TH.... S3 67 

ZieliL Z 386/20; 2S; U 33E 

I Ml U380QHC_____$39 

4MI iA3flOCM*_SI 81 

ZbbiiIi 2-3S6SX/20. 286LP-+, Z-Li 
2MI KH 2606-1_-_ St3 



REMOVABLE STORAGE 



REMOVABLE HARD 
DISK DRIVES 

Krt* Include: Drive, Interface, T Cartridge & Scftwaref 
Drive I nlti mnl Exttmnl Parallel 

105MB, 3.5 '5319 „_5489__ £423 

230MB, 3.5...._.../S514 .-S73I -. Sf.47 


[Drive* A Ca rtrld^r* may tc purehdAAd Mpara tely) 

CARTRIDGES 

105MB. $39 Z?0HB ... 99 


FAX /MODEMS 


Megahertz 

«*CMCU 2.0 Chtrfn/Fcix 

MfVr KM 28 BOObtn FJUMn _____ S42t 

| ” KJlMl WOObpe RKK/Hadm U11 WhU KJ2M4 S20t™ 

14.40Dbfit rAJ/Modnm iliiiMncrlrrl iBSldKliVi dUrr phdm; . 5309 
Potknl' Wodems far tray serial perl 
lUHfe rAK/Mndem ____ 

Hayes 

Auurn 14,400 hm/Mnd™.. Inbrtiul/Erlind__ 5123/$ I *4 

OpimM 14,400 lax/MndBm, imjMiid/txlffnnl . ..S3B7/53911 

Ophrta 14.400 Ffla/Madim Pwhfll Erfnind ..$307 

Anura 7II.Bbpilnk/Mad«n. blirnhl ____$771 

Op** ZHJApi Fm/Modnti, Irtlnrwsl/EtlMd __538ZA435 

IIS Robotics 

Waldpart 14,400 lux. PCMCU.. . - SI 99 


m IpMUht 14,41)0 w hiM .. 

Wnur nw Frt/ta. W 


MONITORS 


MAG Innovision 

MKI5F, 15" Etrerqy. ZBdpl. Flal 1780 -i 1024 Hi. fiOFti. AtPRII .. $459 
OK 15F. 15" E f'fi. 28npl Nm 12BQ k IU24H i 60Hi, MPM (no 91 $345 
DKI7F, 17" Efttnjff, ,26dpi, Elal.l^BO * 1B2+W, 60Ftz, MTCll ... 5640 
MK21F. 21 rt Enmvr. .38dpi, flal, 1*00x 1MWI, iOHj £l,/29 


CD-ROM DRIVE 


» WEARNES 

&flethav^n Super^pin Pouble &pee'^, Int. Kit 

* Double S+iL-nJ. 7T[hm. flXMOi. 
itiicmil Jnvt 

* CDC-005 IrJetfwsurd, 
r Incfudn cabin 

* One year warranty! 



CPU UPGRADES 


Cyrix 

486 Upgrakn 

Ca+BADH^ 33/U-$334 tidWOlr 1 W«-S?S2 

fx4fliDHx J -25/5D_$202 Ci*B6SHrf-25/50 SJ52 

Cx48iSRx 3 -2fl/4() ..—_ 

Evergreen 

M£W^ ver B rflen ^ eY ^6 

386SK16,10 x7/*3___ $229/5429 

3B6DK25 $319/5499 

3B6DH33 jJ/pJ,..__ $489/5690 


Intel 

kiel OvirDrive Prwrnn 

Dv»rflfivv4B60K 5nFprl0457U.7O.35.. 

Qwflri»lB60K66F«4B6llX33. 

-CUi OwDrftt 444W4 7J ___ 

tew DrtrDim 4IADX* >60 


.,$199 

5359 


Kingston 

SLC/Nsw! <u cpuuhtpAv 

2SMHH510___$219 50MlliLSiC| . 


LASER MEMORY 


Cduhi LIP-4, 4Lr1t, 4Plws 

1MB 563-2230.„$[« m N/A.™.-...SMS 

HP LoHriFt lllii.- 4, 4M. 4 51,451MX, XL300. InkJel 680 

*M0 C706SA.$lil “. 


HP Lo+arJvt IIP, 111 M4P, 

2MB 3347MS97 


HP II 1 1 If? 

2MB 33*441 
HP U»rJrt 4P £ AMP 

HEIM m (313 M _ 

” HF LawJ hi *1 

I Ml 120246 . 


C2066A 

334771 . 


$110 

5B4 


S354 
SI 79 
$195 


IBM Lfliff 4029 oil rrrtdeb 

7MB 1183334_$94 

OklLfllff 400 

IMB 70014701_567 

Pnwunfa 441D & 4430 


Parasenu 44S0E t 4420 

7Mi KK P441_. S129 1MB 

Total Insin/menls Mkralner and XL 

Nil 1SSS73MM1 . 516 1MB 


L3IT2A __. 

_..$)79 

..$« 

1 183335 _ 

_$157 

H/L 

. $1(16 

n/K .. 

$191 

it/*.. 

_ $m 


2540052-0002 ... $199 


STANDARD! 

| 100% GUARANTEED 

Mpmarj r Giiaranteed - 100% 
Cumpiilihlc in funn, fit & function 

■ EASY TO INSTALL 
Ail prtMlucis user installable* 
installation instructions included 
with must memtirv products 

■ FREE SUPPORT 
Free technical support & direct dial 
lines lor immediate response 

■ SPECIAL PRICING 
Government & educational pricing, 
special volume pricing 

■ PLUS . . . 

Overnight delivery available 
Nn surcharge on credit cards 
Cbrpftrate PO's, APO/FPO’s welcome 

DON'T SETTLE 
FOR LESS! 


'r 



TOIL FREE FROM USA & CANADA 


800-224-9866 


INTERNATIONAL ORDERS 
FAX ORDERS 


714-448-7760 


BUSINESS HOURS: 
/llloiidoy - Friday, 7om-Spai> P.SX 
Saturday, 9am“3pm, Orders Only 



MAIL OR FAX ORDERS TO: 

First Source international; lac. 

7 Journey • Aliso V?e|o, CA 92656 
CompuServe Address: 75151,2421 

(Itf Gmiurm: Rulhmi liMlHtHtl h. rf jitf Iiioi i.^ *lnf>» r hirtillii 
Ffi1»:i Ai ID dfli rf ik Pfd «nii i*t ^iv i U>)<Avtr kbriif nimr 
flt^ lb iiriiiiwl M-f Qpnri Jnrar a inulj-rfi trmn n ^<1 b ■ 

irt I 'Pill (btp M wii i*UU 1 lnm UaifM»dut U+ViLijIp. IlHIl 
hMii k 'PjpdFr a -Pun. f Um urail m av*HWKni» iqiatnil Mm-f pcc- 

hth tUraAAur 

n tm inbiini. nmoT an?| nr, li 'ntf.\ Inn d 
»wW l-nn md rrikUlT de 1 .^r[i «t*rn 
It fattau Ifrr 4 h *M d ciftr Si trf tort 

at 1 



CALL THE UPGRADE EXPERTS 800-224-9866 


Circle 199 on Inquiry Card {RESELLERS: 200}, 





mV'ailltlV 



















































































It’s fast. It’s small. It’s reliable. 


Backpack is the best selling parallel port tape drive 
on the market. We'd like to tell you why. 

With Backpack, tape backup is quick and simple 
Just plug it into your printer port and rt h s ready to 
use, No hardware conflicts, no slots required. One 
model fits al! IBM PCs, compatibles and portables, 
regardless of CPU speed, 

Backpack can stone up to 250MB on a tape using 
data compression, is completely QIC80 compatible, 
and reads QIC4G tapes. With its compact size 


It’s incredibly compatible. 

and I Mbps transfer rate, Backpack is the smallest 
and fastest parallel port tape drive you can buy. 

Micro Solutions is dedicated to the perfection 
of backup technology. 

CD-ROM, hard drive, and diskette Backpack 
drives are also available. Call today for ordering 
information and a dealer nearest you. 

Telephone 815.756.3411 FAX 815,756.2928 

MEl_nj5allltkln5 32 west Lincoln Highway DeKalb, IL 60115 


Call toll free: 800-295-1214 


Circle 203 on Inquiry Card (RESELLERS: 204). 





Due To Our Large Volume Of Upgrade 
Products, We Are Able To Offer You These 

Specials Below bo 4 s«-ox 26 « .. Intel. ....521 b 

Dealer Cost! eo3tr-33MHZ co-pro. mix.... sis 


1MB, 30PIN, 70NS„.„..m.».» h 


4MB, 30PIN, TONS,,.. 


4MB, T2PiN, FANS__ 


8MB, 7SPIN, TONS. 


14MB # T3NN, TONS..,.. 



HARD DRIVES 


suabantMd lowitt HARD DWV( prices 


<& Seagate 


Mum. 

an 

SW 

mm 

5T3290A. 

I40WB 

I5IWS 


0T13SMA . 

. 340MB 

I2IWS 

iMa-s- 

Sf349l A. 

. 420(Vfl 

L2Mfi 

IDS ft .5' 

STJtiSA 

. 545Mfi 

L2MS 

IDE 3.5“ 

5T3ftO(JN . 

SI5MB 

!QM5 

SC-51-2 

ST3I200N. . 

105OVBI 

tOMS 

SCSI 


(tirg 

bvt IfVErl 


CFA21QA .. 

CFA34QA . 

CFMlQA .... 

CFA54UA 

CFA01D. 

CFAlOOOJL/f .... 


.....210MB I5MS IDE H*0 

. .. . 340MB !2Wfi OE 

...... 4209® I2MS S3€ 1210 

540MB 1 IMS BE %m 

BIQMB ’IMS Ef 1490 

1909MB lOfUGE/Q ISO! 


Maxtor 


739G 
?34M . 
7405a 
754M ... 


1210. 

2340. 

3420 ....... 

1940 . . 


IflOWfl 151^3 mfc $5/B 

34SMU I4MS BE 119ft 

aosma 14ms be ym 

.S40wfl |2M£ BE $290 


SE WESTERN DIGITAL 


212MB IftMS 3 5" IDE $174 
14 QUA I2M& 3.5" IDE $190 

...419MD 1 IMS J.S'IDE $3TR 

... S4D-MB 1 IMS 3.B"IDE S 300 


Quantum 


iPiaxoA/s. 

270MB 1 IMS- IDE/SCSI 

1236 

iP340A/5 

34DM& 12M0 IDE/SCll 

1776 

LP5540A/5 

540MB 12345 IDE/SCll 

$298 

LP51O0OA/1 

105 0MB 9.M5 ICE/5C5I 

1716 

LPE1S25 

1IOOVIB 10M5 

SCSI 

$070 


MICROPnLIS 


MCC& 

azE 

WBl 

nw 

ran 


1050MB 

A5M5 scam 

1620 

MC2710AV 

1O50MB 

lows 

5C5 

176B 

MC33I7A 

1424MB 

1QM15 

K32 

1690 

MC2217AV 

lUfiOMB 

I0M5 

sea 

1976 


1750MB 

IWS 

5C3 

1900 

MCI 91* 

2!Q0MB 

ILM5 

5C3 

1I37B 

MCI 936 , 

ftOOOMB 

HM5 

5CS1 

$196B 

MCf^ftWY 

3000WI 

I0M5 

SCSI 

$2019 

AC1WI 

91O0MB 

10M£ 

SCSI 

$3990 


UPGRADES 


Evergreen 

Technologies 

IMPROVE PERFORMANCE 
UP TO 500% 

LK3UUX |>RQ 

2B6|frl6MHZ| pwatil&iSQMHq %m 

»HMX-l 6 «,J0 1*21 , |TimO2®d0 MiHZJ. 1 m 

3BWX-2$Ml«|X3|. . IIBM5K2-M/SOMHZI • IftLft 

- Si '-■> J J -nh r (X? | |IBM 5tC?-3 1/4-6 MH2| Ifti-D 

30SOX16*201X1] ■ rT15*L3'20/4QMHZ} Kifl 

3l6D!t2JMHZ[)!2) |T1 5XL2-2 5/SO MHZ} $?W 

3S«M43 MHZp(3i... IIBM ft.UGHINNWS/ jM* 1470. 

3S65X.14 MHZ [X3J |I0M B. UGHTNWG-1 6/48| |4 b B 

3H6X-rftaHZp(3} (IBM B.ilGrfTN0WG-20/6O] .. $4£ft 

3fl«X9SMHZ(K3| . H8M B. IIGWWN&25/75J .. 149B 

38AOX-14 A 20 |X3| |IBM B. UGHTN1N&20/WSf 119ft 

30M>X-2$MHZ(iMl |iBM B. UGHTNIN&2 5/75) $470 

1B4DX.31 MHZ (13) 0BM B. LIGHTNING-3 3/99) . $690 


MOTHER BOARDS 


4860X2/66.$326 

486DX W/OCPU.$108 

IJVL 3-ltlHt a-SOT 4 SOCKET. t2SK CACHE) 

9DMHZ PENTIUM, EXP TO 120MB. 

236CACHE.4PCI,2VESA.3 15A. ONiY $1,196 


D-RAM CHIPS 

1 MSOSTON T50NS TOONS SONS 

70NS 

60TG 

64X4 

$2.25 $2.45 

S2« 



356X1 

ii.es i 2 40 

13 00 

13,15 

$3.20 

256X4 

15,45 

S5.*5 

16 45 

$6,95 

1MEGXI 

S4.40 14 90 

5575 

16.45 

1675 

1M£GX4 


$2flOQ 

$29 00 

$1400 

25dNl0VRAM(WE) 


149.00 55900 

256XI 6VtAMiC AS) 


159 00 $4900 


CONTROLLERS 


S BN 
a bn 


2 Hard Ort'i'W MFM.. 

2 Hand Dii™»RLL. 

14 BH HtwdartdFIpppjr 1 j Irrtarlaava . 

SCS UlC62fl0|$vJmc*i/drrw*nU-. 

Aiplnc 1742AW BIT EISA . .. 
Arfapigc 2042 BI.JC (¥IB| 

Adoptee ISJJCf MMnUwinj 

pros 79724 .. 

Hted Envty Hflri , 

lot Hurd and Floppy »/ W 

GsWm HarfdDrk* ... 

CstiM HofdondRospv ....___ 


SCJ3 

3C3 

ESDI 


U9 

$59 
$34 
J [39 
$410 
1349 
lllJ 
1149 


mTTl ’ TTV T T ' 


BOCA AT PLUS 

16 BIT wfMCMX BOARD FOR 7 6*, 306 

OK - 484.OD 2MIG-S \ 50.00 
4MHJ - 123B.OO 8MEG - $390.00 

BOCARAM/a BtllS 

For PS/2 2 !□ EM0 |u«n 1MEQ54MM5) 

2MB-$!?4 4Mfl-S36a EMG-H30 

2-&MBFORPS/250&60, 

2AW1119. 4MA510B, 


w 


'"W 


BCflBfi MACHOS * ■ 1 SOW MAC HUES 

00387 I4MH3 $38 BOflMJMH* 136 

flOQRtfn#* 144 KW7-7 sm 144 

803B725MHJ ... 1S9 BM7-I I0MH* . .. . 17ft 

BQ167.33ft^ 1W eOjWMACrdt^S. 

0OJ8/HX J/4 . $19 

60307-4X1* . 139 BOI87aWHr .... 124 

00367.1X20 J40 M287I0MHJ U9 

903071X33 164 K5267-XL $46 

BOMTSl J79 &3I67.X4T 173 

fmJ* B3I»M3IMHZ....|lfr 03Sft7-25MHZ)SX| . . $39 
'■T rl * B3M7-4UMHL.149 03S8733MHZ|SJ(| . 144 


CPU'S 


0O406SX/21 

S0499SX/33 

&D40GDX/2S 

604BADK/33 

604BdDVH3 


eO406C«2/M. I ltd 

IM tr ftOdBaDX-z/to .. isia 

17ft 60406131X4/73 ... 13lfl 

19ft 804560X4/100 $140 

113ft PENTIUM 60 . $449 

t!5ft PENTIUM 66 $174 

1290 PfNTTUM9a $6?0 

CPU COOUMGFAN.19 


POM OH XH «H 5*fi 4H 

4X9 19 $12 115 $17 

MEGX3 135 $37 141 1M 

«EGX9 13J $39 140 $46 1M $7B 

MEGX9 $129 $134 >I4S 

4MFGX9i|30CHlP| 1460 

72 PIN SIMM MODULES 

1X34 2M6G 173 134 190 

364MEG 1140 $154 $190 

34BMEG 1302 $309 1378 

36I&M£3 1579 $590 $618 

3432W£G $1175 $1271 

45(36 64M£G $2495 12795 

HAVE THE GUARANTEED 
LOWEST PRICES CALL! 


JirtglpChifr Upgrade, Ckxi I>:uhling Technnlogy, CDnsJDhble wifti 
3 SdDXCFU Sodal, DOS, Windn^L 4, OS2 Caampar&la, llai 
Eriduiiry Slandard Malli CJiip, £niy Ta IruloF Abcul 1 5 Minul*» 
Ot4ftftfifa4.l6/W„.. .. 1230 

C*4£6Odx'.j0/40 , $240 

CWWHrfJJ/ei ^WWWJL, .. $350 

CM4ft6SM J '2C/40 m -.. $249 

C*4ft*Sfl$» 25/50 . $259 


800 - 982-2925 

For U.S, and Canadian Orders only 

HOURS: M-r «AM-9 FM / SAT 1 GAM-3FM PST 

TECHNICAL A CUSTOMER SERVICE CALL: 

(702) 294-0204 

PURCHASE ORDERS4 INIERNATIOMAl ORDERS 

FAX TO; (702* 294-1168 


MODULES 

3D PIN SIMM MODULES 


CACHE 

MEMORY 




15ns 

Zhs 

25ns 

BKX8 


4.95 

4.45 

3.95 

32X8 

14.00 

7.95 

675 

6.55 

64k 1 


10.95 

6.05 

5.95 

64x4 


10.00 

5.95 

4.95 

16x4 


6.95 

5,45 

4 95 

128x8 



34.00 27.00 


MEMORY MEMORY MEMORY MEMORY 


fim PS/2 Memory 

MODCL^H..."...M.IMDRY 

AHEi^Eswwfiiij# 1B6, h^dlq 306, 

Sprlnto 366 |rr1 m^drlil . IKfl . . . N/A .. Kl 

BMi. . N/A 133E 

AMfttAEwni-H4ft6 Hndki40G, 

SpdniD 4B6 |a* nyudelil .4ME . . , N/A $176 

l*MA N/X $446 

PS/ I and3H4/SX|21 J I'-. 2ME . 92K935 .. $S& 

4MD.. 9?f9i94 $170 
PS/2 30/204,25/204; AdpiBrd 1497259 512*!. 3<*534B $3i 

IMfl 30f53«> $fli 
PS/2 35$K.l5,405Jf,7M6l ,Q6i, IJ!. A^i fcd 045M9; 34F3011: 
3413077.402.55SX. 4SSSI. P70,5515.45LSX Staler 
UOS130. IMB. 445G6Q3 139 

2M0. 4450604 i<u 

PS2 5fl, SOZ, 455X, 4Q, 645/.IftMB. 1497159 $199 

I.14MB 44JC6Q9 $3ftg 
PS/1 CflirajultiFy, E iwnlink 1 Expert modali k43, i; 44 4 PS/VdljijKTnt 
cdasddieKnilQLkurliL 4Mft. 96F9I90 $174 

16MB WWI I&9U 

Pl/ITUAII A6l;B71;B6l 1^/1 Conijjtarf, Eisaniral ft Eipoi. 

mcdili«11, *131 yT A PS/V«I m «m>** C« h> «I MB 445W3 IN 

;-,V£ 4450408 )B9 

P5/J355X:LS.4i34X.5$SX.LS.65$X. LVfl njri933 $lftJ< 

PS/2 90 XP, 9.V7P, P/HPoH, 16 57 M| 7*. 77. PV t P>d 11 2 3 

. 2MB. 4453031 $B3 

P59 90.95 KP, P75Ffi70 5* 57..(nil) H /1 Cogu.hnr.1 Ewi.dI. E*iwi 
pU, rl3 .!,b 14,PS/1 fro3113. R5/4D0C' 4V0 *450126 ll?4 

3MB 445013D 133B 
PS2/Z35$MSd05X .6^6 *4.50129 1338 

PS2 WiiwdKX. . h,...2SMB 445M05 1297 

KBITVOMH 2f4,vfl 3413077 1225 

3 2 BIT BOAPD5 ... 4-16MB 34#30 II 131B 
F5/23DA21, A3 I; A61 4Mfi 4 a5[Q60 11-BH 

Pi/YftOOAl I M0 6450375.17ft 

PS/2 B0>111,31 i! 121; 321; OS 1; 161 .2%e .. 6450379 . $94 

401 Q«5C/4QCCf I *MJ4| $7*8, *33 jp?M«| l 1 59fl. 403616iMB| H7«B 


TKHapgd 3<XJ A.-rmraTraka. 
rKpItpid3SD,350C.360. PS/NOti 
rhirApa[f5m.aiocSv2*i0 


oa?jx ..... 

n* -Aoad TOO. 700C. 720. 7MC. P50C 


Lnptnp F133SX L40SXiFSNOTE1S2 ... 
L40SX,PSNarE192WlY . 

klru* ulihllnt.rfT'n- 

„™ TOSHIBA 


mwH m 

T1 EOJEf/LE/XE. 

im 

t-WKia 

PASftl IU 

J29 

riKOStAE/XE. 

. 2MB 

PAM HU 

$75 

fiEOft/T200C.SX. 

. IM1! 

PABftin,/ 

fa 

fIDOOSX/TlOOOLf 

4ML 

P40ftt4U 

l>00 

6Vft 

PA&ft r 3U 

1558 

51ID0KE 

2M B 

PAB306U 

$90 

11600 . 

,2MB 

PA1302U 

$90 

TJ0&3 SKE/T22DOSX/X1 BOOT 1B50 C 

. IMB 

PA1006U 

17B 


iMft 

PA200IU 

H00 


6WB 

PA3002U 

P 

Tfttoa 

JmB 

P*71 ftSE 

llftft 

TJiCOE 

Jmb 

PAftftAlU 

1108 

tftSOOSX 

IMB 

PA03O0U 

not 


iiMft 

PAftftlilU 

llftft 

titooix . 


PABftfl/U. 

IHft 


4M0 

PABfttWLT 

1190 

nicoixc __„w.__ 


PAMIflU 

HO0 


IMB 

PAB3I9U 

1190 

IJKO 

JM0 

PA713A! 

1104 

ri3o osl 

, IMB 

fAJOMIt 

11.18 


1 -IMB 

FA20070 

1730 


F 6M0 

PA2O60L1 

1250 


ItMfl 

PA3009IJ 

IWB 

riiooCT . 

UA41 

PA20I9V 

$180 


BAlfl 

P.MO0V 

1368 


lewfl 

PA30SI.V 

I75H 

T4i®5MXC T64 MSXC.dk: ... 

. 2MB 

PAIOOftLl 

1125 


4MB 

PA3004Lr 

1I9B 


0MB 

PAJOO-'.IJ 

1550 


IfcMfl 

ft3MB 

PASO 100 

im 

$I5JC 

rxiOO,T4ftOO,T19COC 

im 

PASO ISO 

1190 

j3.3V£XT5,>T47D0 

SMB 

tasoiftu 

$ J sh 

IfiMB 

PA20140 

1750 

rapj 

IMB 

PABJOlLl 

$94 


T5 HJ3/T570CC/T 650(1/15400 


/1ST Memory 


«a »iimni 
ton 501159-002 
laW. 50! 159003 


AOVAMA5tPTOi866l/33.1V2$, DiftWJ 

IC.4/I5S.33.331500, -*'46D IMfl 5(K?947ft03 

4Mfi WC9370O? 


lim 

1J4H 

1714 


13*8 

ll®8 

1790 

IftB 

1164 

ia* 


104 


AUV4NTAK3E JH6/Ji:13.33P;SX70.POv«H P*£WUMl/33,4 33:33$. 
5ft0,65D. FKEMXW 3*4/3 ME 484/25:E, 25TE; 33.. 31H. fflEMLWI 384/ 
25,33.486/33.48457/20 

EKEWJlJM SEFrtf SE 4/33 iiW 5G07«CO4 )17S 

m 500780001 LUO 


VSEwlUnA 3B6/25.33.3JTI 

3B4W»9.20:25 IMfi KX27S3W3 

M07SJOO1 

ADVAhTAQE 4B4/75,33.3JP,S»20 8*0704/53,4B&,'2£, 
PREMIUM 4/25; 33PE, St 4/33 1W 5Mf7iftM* 


*OWflOiq 1.K151 1/I551-C.EI 

iWt|-plECA/25Sl 


117-8 

I’Oft 

li/e 

I7ft| 

jus 

1198 

U13 


DtniFMiSefiE; 184-30: IDE; Z5;15t. 

fafoeHU _4«J 


D*dpro30MOE;25€ 

CMkpra 396/33/331; 466725: 
333^501; Svilnmpr d 


113 P-31 001 $59 

113132001 11-88 
. 4M&e6wdl 11-36344301 1354 
4MBModulr 112534001 lIBB 
AMA ! 13645-001 123ft 


2MB II5E44-001 13QB 
SMB 1165*1X101 1S78 
32MB 114563001 11451! 
*SKIE»BR0W/JmB 1I9W2JXH 1346 

Cmnpaq'M-. . I-64MB 1l9!EtHMl $IBB 

C-itlaio j -9uN. 39fcN. IG*5!!/2Q, ION. Parrobfa4B4r:, DaikproM. 
SymnwoltSmliilPtbftEWOl.PraSi^liMe H6tf»«0l 149 
2MB I l&5B9£0l 1B4 

4MB 11B49M0I I'l*& 
BM6 12S977-00I 1348 
Prdina 3/25X25Z . . 2M6 141738X101 $BE 

ft** 141742-001 $318 
Pralirra4/25ii.4/33.4/50 /MBModule 141403001 $94 

3,Ma.M^dulp 141604001 $170 
ftMft^dnle 141465001 1336 
Ccr^iQgP-D Signia 14MB 149330001 l4fl4 

33MB 14914/00111-524 
.117-16 149911001 S3B6 

BMa IdIMMdl $340 
»**# 149320001 1*48 

32X* 149147001 11,493 

19MS I4P9494KU VfM 
3IK® 14991200! H398 
44 Mf) 149913001124ft8 
1489I4G3I $$600 


OBArrn5/«J.5/6i l M. 

PhatiQnio PC S4 W(. 4 015/13/46 


Prplqnl 9000 4/10,5/96 
Prt*ad4000 4/$0,5/66 


ISftMft 


TMft J3G92&S 112ft 
ftMH 3309209 
... BrAfl ,404037ft $J3B 
l*Mfl 6050379 $647 
4Mft B l fl909B 1E96 
PJ^ 0189399 1J80 


4MB . 07G3430 $200 
ftMB 0701421 1578 
I6«D £665109 $090 
4M0 Hjk 1100 
&VJJ N/A 1310 
ImB .. 92F0BO4 $10« 
?Mft 0701 Mb 196 
4ME 0701827 $1Bft 
6Mft O7O18J0: $418 
2MB /9F0999 190 

4.MJ! 79F100Q J1B4 

WlCQt $35ft 


Cpo™Id484 

Cflnlyifl320,32$,C 


Sll/266 

Situ ft* 


Llo Uln/20.25. 24C . 


tk Netebeek Memerv 

llftft 3MB135B 14MB1490 

?M0 1394974X1.1 



6TAT$«b.| 

Dae pc SIOBkrtabnDk . 


tpwriNlt-lNiMbwL 
Epwr. m.si/ 
tPSOHIiCNMboot 
LX. LX20 


I3949&0O1 
I39499-0Q1 
4Mft 146520001 

3MB 144521-001 

16MB 146533-001 

I MB U 0236001 

4MB M 0237-001 

1-Mft T 13303001 

SMB 110304001 

4MB I 18J3SOOI 

..l>/B H70BI 001 

2MB 117001-002 

4MB 1170ft 1004 

IMB HI 125001 

4MB 1 Si 13500? 

ZMti 297*9001 

4MB 1J9769-002 

Hut 1397*9X303 

14MB 129769-004 

rtMB 142337003 

flAfi 142337O03 

l*Mft 1J3337C04 

4M9 190532001 

KMft 190597-001 

NOTEBOOK MEN Of Y 


iftPClMi.BA 

FJUPCLMftB 

FPPCIM-BO 

ABDB51I 

ABOB77I 

A0O070I 

O0S*0 


SOODUMwmd 425DRU5XL 

Gqi««jy20004fl6 

Gr>d l$W _ _ __ 

Gr<| I4J0SX. 

GnldiHj-G5520 3B45XI6 .. 


fWwi(c<JlWK^37Q 
NanmnlMr 38*1 

$.irty., !7Nfi IHMtlAimS 

JhwpWlCl . . .., . 

5*nip444<J47IH.*6U’. 6705 

Sl.r.rpd/LHIM/ m 
ShDtpBSOl CdcHiftr 
TlTrdxvfcwHMW 
ril.D^.la3000S!(. W1N$» 

01 iqvdmjlf 4000, 

YW4PX/3S SX/16. £723 DX2/40 

0X2/H 


52687 


rf/A 

ihl/A 

JlJCdCIClX 

JI73KI04 

M/A 

W/A 

□F3AI65 

5NM00I 

SPft4004 

MBC-NEMEM2 

C£62IB 

H/A 

CB471 

N/A 

25600340011 

I5**WAO90l 


Ii0FI6WX)l JIBft 
AVAlUHtE 1I-29S 


1174 

1318 

$170 

1338 

1718 

$75 

1118 

$?» 

HOB 

H9B 

$79 


JSW 

$!3B 

$300 

IJBS 

taoe 

$176 

1348 

1716 

$108 

$358 


1240 

1149 

1290 

1400 

1190 

1160 

1210 

190 

1100 

1IBB 

$1475 

llfft 

1781 

$230 

1140 

19ft 

1298 

1299 
$3W 

lioa 

HI* 

1*4 

$195 

1395 

190 

$78 

1190 

1190 

!=■-' 

170 


Laser Printer Memory 


Carton LHP 4 4 Lila ft 4t $10ft lIM 

EpivA:.kiMrli.aOW $0B $190 $260 

Epitn rftOOOonrtmcjiff . .. 1128 ... 1L90 

Epion Alikin teller 100011500 - HID ... $?!B 

FujifiuPTM-iraC liw $279 

M r ‘ DbiL |iil 500,5Q0C, 5 SO. 550C one 540. 

MPJ.JD 193 

hP3.3D.3F,lP,2fr. ... 19S 

L#Uw-hjI** 4, J5l; SUM, HOOC .lD-4 

l»Ail6»r«|9 J019E<3 5M«1 $3U 

IBM Lour 4079 ALL MQDf L5 195 

NEC «, 290 $104 

NEC 95 IBS 

0X14(10 160 1GS 

P^kn 86*10*9300 . $125 

!(anDicmk-44 SO/ 4430 $118 

Pni.Mrtt.t 4420/4450 $116 


13W 

138 (254X3 
1164 

—. 1160 

_„. ttftfl 1310 

11*4 
- H55 


198 

Pn.iMonk 4400/1400 $139 

IJM5AIO . lit* $159 

Taiibn PngH lai*r 6 . IW 

l!Xl/PSI7/R35 $44 198 


13C0 

11/4 

1170 


. 1190 
1249 
..$168 


We Buy Cxcefi Inventory 
For Cosh Or Too Coo 
Trade It Ini 



/IIRBORNE 

EXPRESS 


■t SHlPfl*4G Uf*£(Min J0.2S|.Shippingchafgarnra-non roRmkitife. Pwchaieordari-fiort. 
Urvninihri, Farluw 2000AGaYwnrtwftr Agarrcics, NET 3Own approval. CODodd IS.00-|C6*liirt« 
drect' CONDITIONS; 2044 teilDdb(ngipM-Dn"»lundiwirtiin30doyv Klaidundiar ralmrqes'afer 
3Oda^-WA0fiANTXimAC£JMEAItONn AilPBCESFINAL PRICES SUBJECT TO CHANCE Mlg 
paiift'iTCTQonvcnhancccrtly frademarbarrimBiiloradwilhlhmrrespBcliveCa.'s 404.ft$6, 387 
2&7, £X, aro Trademarki al Intel Carp 


W1 BUY EXCESS INVENTORY 


NO StTAII WILLCALLS ONLY 
SERVING YOU FOft 8 YEARS 



Cbcle 202 on Inquiry Card. 




































































































































Printer Port Connections Are 
The New Tools Of The Trade. 



nee you discover just how easy it. is to 
install a backpack CD-ROM drive to your 
W&* computer, you'll never he inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you Ye ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits all IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or Hi-Fi. 
You can run thousands of your favorite multimedia 


programs and view Kodak™ Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go w herever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail¬ 
able. Call today for ordering 
information 
and a dealer 
nearest 
you. 


CD-ROM Drive 



MicroBcilutians 

132 W. Lincoln Hwy. DeKalb. Illinois 60115 Telephone 815.756.3411 Pax 815.756.2928 

Cali Toll Free 800.295.1214 


B 


Photo CD symbol 
hi a Uadi: i'riiiri: uswt 
under liratoe. 


Circle 205 on Inquiry Card {RESELLERS* 206), 









COMPUTER DISCOUNT WAREHOUSE 




COMPUTER DISCOUNT WAREHOUSE' 


^Megahertz 

teuritOri* 



Megahertz 

28 , 800 bps PCMCIA 
Fax Modem with 
XJACK 

• Data: V.34 (2B,SK bps) and V 32bls (14,4K bps) 

• Fax: 14.400 bps send/receive • Rash ROM field 
upgradeable • Includes dataftax software for 
Wincfows" • Five-year warranty and unlimited free 
technical support from Megahertz 

2B.BK with XJACK... . $449.88 COW 4SG49 

14.4K with XJACK... . $229.00 COW 37757 


WHY PAY 
RETAIL? 

CDWSells 
for Less 


Cation 



Canon Innova 
Book IOC 

Color subnotebook 
computer 

♦ SL-enhanced Intel 486SX/33 
CPU ♦ 4MB RAM std., 20MB max. 

♦ 170MB or 260MB hard drive 

♦ Passive-matrix color display ♦ PCMCIA slot: 

1) Type II ♦ Weight: 4.0 lbs. 

170MB . $1399.00 CDW 41369 

260MB....... . $1499.00 CDW 41370 

Hurry! Supplies nre limited! 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


NETWORKING PHODUCTS 


NNOVE LL 

Netware V4.Q3 

SllBBrCD. 778.87 

10 User CD. l76S.tJD 

E5 user CP. .... . 2&ed<n 

50 U*«T CD. W6B7H 

lOOUser CO.... 4704 «1 

Netware V3.12 

5U*0f 3.5-.. rtm ._...577.73 

IOL^nO.S'.... . .. I2B7 56 

25- User &.&■...-. >095 00 

GO UMwa fi 1 ... 2575 Da 

100 User 3.S'.—.. 2D90.00 

Call lrn Prtdri? DTI Novell WnlWuru upumcteul 

PERSONAL NETWARE VI .0 

1UM> . ..„ £>9 841 

6u«« . .-.. ^jwm 

NOVELL PMlCIMiiafiUajeCI ID CHANGE PL5A80 CM1 

ItlVlY rCtfl THE UOBt CJUHWfcJO fflltWG 




...110.47 
.067.26 

. aa.ec 

JMiS 


TC5143 Elltemaleoax . 

TC5143 EunirntH coax$pk. 

TC5143 E-liwrnol tnST .™- 

TC5143 Ethernet tOBT6pk. . 

TC6242 ARCNET 8-bil coax . 

TC624S ARCNET coast. . . 17B.BB 

TO604U ARCNET pBsStVd 4 pbrl hub CO0LK_ 39-50 

TC5055 Ethomel fTpott huh IdffT. 339.47 

TC4045 Tckwt filnQiate . 304 33 

CDW Carrtea Ihe Complete 
Lins d TONS Prqchrta Cal Tor Details' 

¥: ARTISOFT 

NodoHunnar HXJ0A ..... 21 5-30 

NodBHvnitar ZDOOT . ... 108 05 

N«teRwnh 0f 2000C ..109.45 

Najel-kn iherSl 2008A ...fl? 13 

■ _ .-, 7 ?Ji 


NodeRunnarfSt 20000. 

LANtesbc VB.0,..,^._. 

.. .7140 

LANlrtek; V0.OSusar . 

LANlaelK; Ve o $ianer Ktl... 

Cetoral Staton IL. 

. 322.90 

. 229. tl 

. 3*6.13 

Simply LANtBBlic starter kit. 

., ...163,79 

T-Runner 8 pcul I0BT,... 

....... t87;;lt 

T-Runner 12 perd 10BT.. 

_ 209 63 

SMC 


Lfflrtie Elherrtat fiofl*. 

.. 9E.IQ 

Utwue co«x epk. 

UUUtalO £lh«met 10DT. 

1 rlfrn 1 f5 1 ilRT fWc 

. AD6.66 

_-96 in 

40Q It 

p. r V IMP 1 W*-rrnn-T-f-- ■ ■1 i-i* .— 

Ultra 16 10BT 24pk. 

. 1WIE.O0 

Uliratfl FlhurncH edmbo 

106.90 

Ultrat 6 cnmbct 6pk . 

. 560 10 

Ullrate combo 24ph.. 

ElherCardr Elite coax... 

EthBrCard r Elite coax Bpk..... 

. 2262 32 

. 119-64 

.^.620.73 

EtharCartR EWe 10BT. 

EtlterCnnJ^ E 'te 10BT6pk , 

610.61 

EtherCfiidi Eld® contho . 

3608 Eihernei Sport hob 10BI. 

3512 Elharnol 12*2 port hub 10BT. 

PO0OOWS ARCNET coax .. 

PC650WS ARCNETTP. 

136,57 
366 66 

__ 11* J8 

110.00 


9 Borl s’ 
dEbtU 1 


3Com' 


150.44 
.11540 
490.02 
115.50 
442. M 

_ ittrft 

.. mM 

22991 
226.91 


3C503 EthoHInK |l wtot. 

3C50& ElltarllnX 11 1 now. 

3C5D9 Effierllnlt III c&6* 5pK.... 

3C50S EthBrllr* III IDBT. 

aCSOfi Etheilink 111 tOBT 5pk... 

3C5O0 Ehherllnk llloorobo. 

3C509 El+wrllnk III cOroto 5pk. 

3C570 EthBrllnk EISA (Xta*. 

3C570 Elharllnk EISA 10*7. ... 

3Ctfl27 12 port Unhbulldsr 10BT. 

OTHER TOP-QUALITY NAME BP AMDS 

EngleNE2MQ*coax. , . .. „. 76 61 

Eagle NE20OO* tOBT .. ... 69 45 

Eagle NE3ZM eoaxttr.TPA... 429.61 

Naflofml Semi NE2W0* coax.,... 70.16 

National Saim NE2DM* IDflT. 67.46 

II VON Dom See What You Are Looking Few, Call 
CDW Cares the Ete&l NulMvorttlno SoSftdlbfl 
in the Industry! 


NETWORKING PRODUCTS ■■TAPE. REMOVABLE £ FLOPPY DRIVES 


PEaiq&C pocket Eihocnet . 

PE3I0B2 pockel Etherna! coax. 267,80 

PE310BT pocket Elhemat IClflT. 288.31 

Pockel Totten Ring III. 455.89 

PPX03 Parallel pwl rmirttfptaxof . . .. 77.60 

IBM TOKEN RING 

IBM Taken Ring w* is A. _-. 349.62 

IBM Token Ring t&'4MCA...... «I.M 

IBM Token Ring MAU. 460 H 

iny 

ElhwEKpress PRO Flash 10ST .. I1S47 

ElhurEiproM PTO Ftaah 10BT 5pk 462. K 

ElherEupTflUH PRO PLMhCtkNJO. 11 S.97 

•EltwrEuptett PRO FBwh Ctm*» &pk. S0& 9B 

GlherEiqireM lBuoan . 99 33 

ElherExprais 16o»itSp1c__- ^.484 13 

EtherExpraaB 1& 106T. 90 33 

ElherExprosB 16 10BT5pk... 454 13 

EI|»rEXf>r03» 18 10BT 25pA . .. . 1696 30 

EAerEwrnt MCA TOBT . 1«0 52 

EttwrEscpras-i 1$ esortaxi. 116 77 

EdtarEKprBaB 16 cornbD 5pk. 649 72 

EHiarExpranB FIbbIi tOBT. Ill 0B 

EMinrExprass Ftash tOBT 3?k . . 516 52 

EtharEjtprPSs Flach cambo. 129 70 

Et|lOrE<prC*S Flash combo 5p*. 619.73 

ToN»nE«pre» 1W4. M®.M 

MBlpodExproBa IlCOAX. 307.07 

NalpadExpress II TOBT... 3M.B5 

M=ASP 


Mullipmtccol prait &erver 10BT MP WIO. 247 75 

MuHvrobOcoi p«nl server 1QBT pocket 2B 7 30 

Multyuototti 2 prtrdef server combo . 32i.22 

Muiiierotcoi 4 primer server combo ... 4UV 02 

SNAP starter kiA-2 computeis. f painter . 11910 

SNAP adcr-oo iranarnltlaf.. 4950 

Fax Aulhortly Soto network fa* server. 499.H8 


TAPE. REMOVABLE A FLOPPY DRIVES 


Juirtta 2KMB kitartL,*..— ..1*9 M 

Trakikar 120MB paraltal port 109 39 

Trflkkw 250MB parnllPl port., , , ItUit fl4 

Powertapc 3 4qR SCSI irtlerruil . 937 56 

Powarlape 2 4GB SCSI external. 1077,05 

PowarOAT 4GB SCSI internal. 1127 70 

I-M3GA 

Tape 250MB Internal .. ._..1«4.BS 

FtoptC«l &1MB inlwpfl. 379.27 

Bareulll SE.0MB Internal SCSI 414.70 

Barroulll 150MB internal IDE. 688.71 

Bernoulli tSDMB PC Powered. 449 

Bernoulli t&QMB T^sporteblo 469.04 

Bernoulli 230MB Insider... 454.44 

Bernoulli 2aoMB Transportable . 454.44 

15DMBokr1»Kloa... . 02.00 

230MB cadnclga..... . 06-01 


MICROSOLUTIONS 

Backpack 3.8" 1.44MB floppy perallel. 150.40 

Backpack S.2S‘ 1.2MB floppy parallel_ ™165.M 

Hartftack 346MB RP parallel.— „ F ,439.7E 

Backpack 2X CD-ROM parallel . ,344 44 

Backpack 250MB lape backup paraltel . 3M.M 


SyD4S 


Prp Note 42MB pnreiiei . 

Pumn 88MB peralldl. 

30MB wVlG-bil adapter external... 

Pgina 1Q5MB parallel . 

Martin 105MB IDE internal 


, ,442.44 
...539.01 
...399-07 
304.41 


l_j Mountain 

TD-Jt&O 250^ IDE imernal tM.32 

FS9500 305MB IDE Interrw!. 449.50 

SkUeCkr II 305MB parallel..... 356.77 

12004 4GB SCSI aaterel. 3046.3B 

Wyse 35 arnbor/oreBn/wmie_,..-. THAI 

Wywr 05 amtter^rwvwhite .. 223-21 

Wyfte 55 «mb*r/ fl re<rVwhlte. 223^1 

Wyito 00 amberVgreeiVwhlte.. 270.30 

Wyae ISO arnttaf^graenhwhiita U ^.3W.4$ 

Wyae 160 ambar7Braenjtel!ila . 329-08 

VWw) 325 ceJor^-- - - m RJ4l! 

—snma msmsmmas^m 


UlsccworY 16 CD 2X Mr Internal. 

Eduletement CD 2X kit r items I.. 

Gome Blester CD 2X kll Iniemo!. 

Multimedia Office GD 3X kit Inrtemal... 

Omn* CD 3X kn vulemal.—H^..^. , 

SoundBfMiiT 16 ASP MCD. 

SoundBlLtatni 10 ASP SCSI-2. 

SoundBlaster 16AWE82. 

SoundBlaster IflMCD... 

SoundBtwtaf 10 SCSI-2 ... 


240.95 
...446.95 
376.30 
...540,00 
. 349,46 
176 66 
. 190.0b 
. 200.00 
.. 140 00 
.. 178-95 

... eo.aa 

.. 74.66 
.... 56-W 
. 176-DO 


Chinan CDSG35 CO-ROM kd intemBl 250 86 

Chwn COXG35 CO-fiOM kri edemal. 349 64 

■Diamond QvmO CD kit Inlemal w/xamd 514 SI 

Ensoniq Soundscape wavMabto... 100 ifl 

Logitech SmerdMan Wave. ... 105-60 

Maria Magic CD 2X kit ademal. 148-88 

.; CD 2X kit mi. W/DSP1&eound . 308 66 


Mllvumi CD 2X kn totemnl . 

... 135 76 

MlSsutni CD 2X kil intemnl wTSOUtld. 

NEC PVI. , . 

.. . 104 .67 
170.42 

NEC JV Deluxe ...... 

29868 

NEC 3Xp Plus .. 

. 366.06 

NEC 3Xp Plus Kll . 

.. . 406.36 

NEC 4X[..... 

.... 309.53 

NEC 4X1KH. 

.... 453.39 

NEC 4Xe. 

.... 466.34 

NEC 4Xb X||.. 

. 566.00 

NEC 4X Pro.... 

Orchid CD 2X kll Internal w/sbund. 

Orctwl SoundWave 32 SCSI. 

,, ..867 00 

. 3*8.68 

. 164 03 

Pjono&r DRM604k OtJttdrwpln 0 disc . 

ploNlbr 4ptex Quad oxlorinil . . 

... to 10.00 
.. . 656.98 

Ptexter 4ptex tyuad internal ... 

Srgma Ce&jgns Real Magic Lite. 

Sony CDU-33A ax Internal.. . 

Sony CDU-56S 3X Internal SCSI. 

Sun Moon- Slat CD 2X kll internal. 

... 488.BB 

. 208.93 

. 11B.B7 

21684 

148.79 

Sun Moon Star CD 2X kil internal w. f sound 
Tour tadpArtti i.nrt A X Intaimnd . 

. 21493 

.... 356.31 

Toshiba 3401 SCSI CD-ROM external. 

Toshiba 3401 SCSI CD-ROM Internal . 
Toshiba 3401 SCSI CD-ROM kil external... 
Turtle Beach Monterey sound card_...... 

. 3*9,78 

280.94 
... 529.00 
349,77 

PLOTTERS, DIGITIZERS & SCANNERS 

HURTS 1 


XGT 12X12 lenai and ADB....... 

XGT Bcceeacr1ea.., r ^H«^—...... 


'=yCafComp 

DB 111 12X124 lautlnn AmJIUO 

DB IN 12X121 & butter „ , . f . www .JW.80 

0& Jl! 12X18 presiwre pefl..-... m . _ mir: 3»,85 

Slate 12X12 18 tuition... 218.64 


Canon 

1X401S cokir soannar..... 8».» 

Surmagraphics 

aummnkMEh Hi 12 x 12 i& butten. 263410 

SuriimfliWia1e.fi II110 X 12 4 button..._... 334.44 

f/J rikEf^MD!lT 

HI TICK! ArD W6 0 pan .... __ 24ff7 .73 

HI 7200 A-F Kio 0 pan— w .. 

rm H6*/Lerr 
E.7 J PACKARD 

ScanJet HP . S»M 

ScanJet IIP doeumortl Teedef......™,™—— 2*S 03 

ScnrUrri IIDX WfISA Inlarlac* ... Q9S.6& 

ScanJet IICX doctmanl taader..,^^_ ...*74.72 

ScanJel I1GX Vonaporeocy adapteT....^,_ 633.26 

EPSON 

AdlcnScannar ESGOOC* .... ,„B84.» 

ES 1200-ProPC . 1237.38 

Mill* 1 4 i ix.' -'.'.'/rrvif.itt.’ttmw rnfmi 1 * fW-ia/Sl&si 


VIDEO PRODUCTS 


VGA 0 SUPER VGA MONITORS 


Mag Imovtalpn DXlSF .. 

Mag limmislonMXIBF .. 

Mag Innovusion DX17F.... 

Mag Irmovwiun MX17F.. 

Mag Irinoviaion MX 17FG .... 

Mag tenerviflten MX2 IF..... 

Magrtevox CM20W i*' 2B. 

MagnavoK CM2D99-14* 2B Nl.. 

Magnavex CM261S 16* 1024.. 

Mngnav&K CM4015 15‘ 1280.. 

Mngriavojt CM4017 1T-31.. 

Mftgrtavtu( CM4P10 17” .20.. 

MagnavDJt 20GMM 20‘ SPECLALf,, 
'white MLipplin 1*1 

Nanuo F340IW iy .... 

NenPb F550IW 17'. 

NEC2V 14*.. 

NEC 3V 1&-.- 

NED3fL> 15 

NEC 4FGc 16*. 

WC I i'*C" -1 .* * 

NECBFGP17-. 

NEC ®FGp £ 1". h_ 

NEC XE 15*. 

NECXE IT .. 

NEC XE 21*.. 

Sdny 15SF 15" 

Sony 17SEI 17".. 

Sony zoSEt ztr.. 


VGA A SUPER VGA DISPLAY CARDS 


6«7 40 
...799.46 


: 977-« 
...5SB.90 


... T997,00 

. 540.56 

, 1019.43 


108,aa 

.ATI Gtephkie Xprfl'saki'n'ISA 2MS. 209,20 

ATI GrapliMS XpMHion VIS 2M& - .. 309.20 

ATI Graphca J^rosetoo PCI 2MB.. ~=S£-32 

ATI Graphic! Pro Turbo ESA 2MB 7* 

ATI Graphics Pm Turbo VLB 2MB__ 230-7& 

ATI Graptecs Pro Turbo PCI 2MB... 3M-79 

ATI GraphCs Pro Turbo PCI 4MB... 599.00 

Diamond SoaodStnr Pro ISA 1MB ... W-69 


Otemond sffh02 VLB SMB... 174.00 

Diamond Slaalltt 64 VLB 2MB VRAM __ 346 00 

Diamond Staailh 64 PCI 2MB VRAM ^^.346 00 

Harculea Dynamite Pro ISA 1MB. IS'J.EM 

Harcuitaj Dynamite Pro ISA EMB. 197.18 

Itereutes Dynamite Pro VLB 1 MB... 1*9-30 

Hercules Dynamite Pro VLB 2MB.. 197.46 

Hercules Temtiator 04 PCI 2MB. 379.88 

Harcuies Terovnalcw 04 VLB 2MB.. 379.06 

Intel Smart Video Racorttar... 049.30 

Hi Swart Ykl« Rsoordar Pro.. 418.89 

On-mIKrh - ■■-I ! - A fi: . 147,10 

Orchid Kolmn 64 ISA 2MB..... 1W .19 

Orchid Kalwn 64 VLB 1MB... 14T-10 

Orchid Kelwn 64 VIB 2MB. 1M . 18 


If You Find a Better 
Price, Call CDW 
Before You Buy 
(600) 959-4CDW 


NASDAQ 


BUY WJTH CONFIDENCE 
CDW3 IS A NASDAQ 
TRADED COMPANY 


No Surcharge For Credit Cards 

ra wa« 


■ rj«K W ni- 


9:0&-&:(X> CDT SaL 
"ech Support tor Customen 
0.‘OO-r:DtJ CDT MooFrL 


MOST ORDERS 
SHIP THE 
SAME DAY 


CDW Computer Centers, Inc. * 1020 E. Lake Cook Road • Buffalo Grove, IL 60089 




















































































































































































































COMPUTER DISCOUNT WAREHOUSE 


WHY SETTLE 
FOR LESS? 

CDW 

SERVICES YOU 
BETTER 



AST Advanlagi 

100MHz 

desktop computer 

♦ lntelDX4 m 100MHz CPU 

♦ 8MB RAM standard 

♦ 540MB IDE hard drive ♦ 1MB video RAM 

♦ Internal 9600 bps voice/data/Tax modem ♦ Software 
bundle: MS-DOS, Windows, Lotus 1-2-3, Ami Pro and 
Organizer, Phoenix Fax. Prodigy and America On-Une 
and more... 

Special Purchase!.. . $1699.87 CDW 43675 


Hewlett-Packard 
DeskJet 560C 
Color Inkjet Printer 

✓ Laser-quality 600x300 dpi: 
special paper not required ✓ Up to 
3ppm print speed (black only) ✓ Dual ink cartridge 
system—prints color and black simultaneously 

✓ 100 sheet feeder 



ffe $479.75 


CDW 38421 


CDW CARRIES OVER 20,000 PRODUCTS. IF YOU DON’T SEE IT, CALL! 


TOSHIBA 


T1960CS 200MB dual color . 2347.57 

T19€OCS 320MB dual color .. 2579.96 

T1960CT 200MB act oolor. 2988 92 

T1960CT 320MB act color. 3239.44 

T2400CS 2S0M8 dual color. 2877.59 

— 1M * 
17 75 


T240OCT 320MB act ootor... 3768 83 

T3400CT 120 MB act odor... 2298.56 

T3600CT 250MB act color. 3989.00 

T4700CT 200MB act color. 4420 55 

T4700CT 320MB act color. 4699.80 

T4800CT 5O0MB ad color 5399 44 

T4900CT P75 772MB ad color 6399.00 


AST 


Advantage! 4/IOOD 540MB SMB_ 1690.87 

Ascerrtla 4,'500 340MB pas color. 2814.89 

Ascerrtia 4/500 340MB ad color... 4264 64 

Aacomia 4,750 340MB pas color. 3333.35 

Ascentia 4/75D 510MB ad color . 5194 92 

BRAVO SERIES 


LC4/33S 170MB . 

... 1065.71 

LC 4/33S 270M8 . 

. .. 1323.15 

LC 4/330 170MB . 

. 1363.79 

LC 4/330 270MB 

LC 4/50S 270MB .. 

__ 1599.33 

___ -.1469 87 

LC 4/660 270MB 

1643 39 

LC 4/660 540MB 

.1759.93 

LC 4/1000 270MB 

_ 2094.70 

LC 4/1000 540MB. 

.. 2165.35 

M1 4/66L) 340MB. 

.190900 

MT P60 540MB CD. 

. 2912.49 


Canon 


NoteJet 4/33 200MB mono... 1543.03 

NoteJet 4/50 260MB pas color.... 2598.72 

Innova SubNB 4/33S 170MB pas color 1399.00 

Innova SubNB 4/33S 260MB pas color ..1 490 00 

MEWt Innova desktops...... CALL! 


EPSON 


Action Note 4SLC50 120 MB-nnodem_ 1439.50 

ActwnNotO 4SLC50 IBOMBrmodem. 1527 36 

ActwnNcite 500C 180MB*modom. 1973 99 

ThinkPad Portables 


_ 1799 00 

ttttmr 

360 4/33SX 340MB mono ............ 2499 00 

360Cs 4/33SX 170MB pas color.. 2599 00 

360Cs 4/33SX 340MB pas color.. 3099.00 

360C 4/33SX 170MB act color_ 3409 00 

360C 4/33SX 340MB act color. 3998.00 

PS/ValuePoint Systems 

4/25SX Si 212MB.... 949.00 

Porlormanco SS VLB 466D 364MB 2015 00 

Performance VLB 433D 270MB. 1595 00 

Performance VLB 433D 364MB. 2075 oo 

Performance VLB 433D 364MB. 1845.00 

NEC 

VERSA NOTEBOOKS 

versa V 4/50 250MB dual color. 2797.29 

Versa V 4/BO 250MB act color... 3567.80 

Versa V 4/SO 340MB act color... 3757.57 

Versa V 4/50 540MB act color. 4227.09 

Versa S 4/33S 210MB mono... 1699.83 

Vorsa S4/33S 210MB pas oolor .. 1896.87 

Versa S 4/50 260MB ad color. 3309 79 

Versa M 4/75 250MB dual oolor.. 3749.78 

Versa M 4/75 340MB act odor. 4639.20 

Versa M 4/100 340MB act oolor. 5179.86 

Versa M 4/100 810MB act color. 6069.62 

Versa M 4/100 810MB hr-res color 6939 88 

Versa M 4/100 540MB true color 6844 60 

Ready 4/33S 270MB CO . 1349.46 

Ready 4/66 340MB CD... 1554.51 

Ready 4/66M 430MB 3X CD. 1649.37 

Ready 5/60M 420MB 3X CD . 2229 74 


PACKARD BELL 

Force Mutlimedia 4/25SX 2105®_ 1083.92 

Force 14 4/50SX 340MB...... 999.00 

Forc*52 4/50SX 420MB MM . 1449.17 

Foroe54 4/66 420MB MM.. 1449 17 

Foroe57 4/66 540MB MM.-.. .....1659.B4 


^Texas Instruments 

TM4000M 4/50SX 200MB dual color.. 2786.29 

TM4000M 4/50SX 340MB ad color_ 3139 85 

TM4000M 4/75 344MB ad oolor... 4958 42 

TM4000M 4775 455MB ad oolor_ 4477.86 

TM4000E 4/50 200 M 8 dual color_ 2387.00 

TM4000E 4/50 200M8 act color_ 2857 23 

TM4000E 4/75 455M8 Oct oolor. 4047.36 


OKJDA1A 

184 Turbo.. 219.14 ML590__ 429 51 

ML320 304 45 ML591. 579 88 

ML321. 427 40 Paccmark 3410 1219 49 

ML380. 214.95 OL400E*..... 422.70 

ML386.. 987 32 OL410E . 647 84 

ML39SC.. 1039 74 OL410E/PS 

ML520. 369 82 4ppm 600dpr . 919.15 

ML521 . .495 18 OLfllO.. 906 50 

‘mckxtes $7H mamdaainB> rebate fend* tt/3 V94) 

Canon 

BJ10SX_ 244.88 BJ230... 388.00 

BJ200E . 259.44 BJC600 color. 408.00 

BJC4000 720dpi 4 oolor_ 488 43 

LBP430 300dpr4ppm laser .. 579.00 

LBP860 600dpi 8 ppm laser .. 086 93 

EPSON 

AP2250 _ 06.55 LQ25S0. 800.08 

AP3250. 148.31 DFX5000 Plus 1354 88 

AP3260._ 178-75 DFX8000.. 2259 45 

LX300- 166 01 Stylus 300.. 186 85 

FX870 . 289.46 Stylus 400__ 198 70 

FX1170.—. 380 00 Stylus800*. 209 88 

AP5000* . 229.71 Stylus Cokx. 509 53 

LQ1070* . 365 35 Act>onLaser 1100. 479 90 

LO870... 454 44 ActlonUser 1500 595 15 

LQ1170... 50799 ActronLaser 1800.. 934 00 

IBM LEXMARK LASER PRINTERS 


WlnWnter 100 mkjet_ 

WinWntor 200 tasor . 

WlnWrlter 400 IBM . 

- - 80018881 


ValueWriter 600 Ie.. _ 
Optra R 600dp» laser . 
ExacJat Me 
4029-10 10PPM 
4039-10R 10 PPM 


. 28797 

470.92 

_ 798-47 


. 81587 

_ 1428-87 

. 327 80 

— 111842 

. 1273.46 

— 1888.48 

_ 1088.78 

......1994.86 


Digital Corporation 

DECwrtter 500i inkjet___ 387.00 

Color upgrade for 500i.-. 41.00 

DECIasor 1152 4 ppm. 659 75 

DCCIasor 5100 8 ppm.. 1439 66 


1160. ...133.48 2130* 174.40 

1624. 385.20 2135 Color*’.......... 197 43 

2023......... 182.27 

attar 530* or SS0‘ mat-in rotate (ends 12/31 AM) 


attar 550* or Si00' mao-iri rebate lenda 1201/94) 

Texas Instruments 

mcroMaic Color Inkjet ....378.83 


microLaser Pro 600 PS23... 
microLaser Pro 600 PS65 ... 


microLaser Pro E. 1395.49 

microLaser Power Pro 800 PS65 . 1829 60 

^ Mewum- 

PACKARD 

DeskJet Portable 310 w/CSF . 367.00 

DeskJet 500C_ 30664 LaserJet 41_ 66966 

DeskJet 520_ 284.10 LaserJet 4P_ 969.47 

DeskJet 540.. 294.46 LaserJet 4MP_ 1419.18 

DeskJet 50OC. 479.75 LaserJet 4pUS.... 1468JS 

-- - . , 45 ^. 198877 


COSTAR 

LabelWnler XL DOS/Wto. 144.41 

LabelWnter XL Plus OOS/Win. 224 « 


Mzpsfor 


MICROmUS 


.. 734.87 

.73*J7 

4110 1050MB SCSI_ 889 65 

2217 1 7GB SCSI. 1038.48 

221OAV 1 050G8 SCSI AV____ 798 89 

2217AV 1 765G8 SCSI AV . 1099.22 

1906 3GB SCSI ..... 1899.89 

rrniijw 

210MB IDE_ 177.90 850MB IDE -. 439 38 

425MB IDE_ 231.43 1080MBIDE_ §99.91 

540MB IDE. 302.24 

AH Conner drrvea Hated include complete mstattation 


dS ?Seagate 


130MB IDE_ 187.81 341MB IDE - 205.91 

200MB IDE . 173 14 427MB IDE. 224 56 

261MB IDE. 177.87 1.0GB SCSI-2 . 658.63 

WESTERN DIGITAL 

Cawv 210MB OE_ 178.17 Caver 730MB IDE. J8B.16 

Q*i*4?0NRCE 22303 Caver 1G8R3E .. 589.79 

Caviar 540NB DE —27999 

CONTROLLERS 

Acculoglc IDE W/ 1 PAR. 2SER, 1GAME . 35 06 

Aoculogic IDE W/BIOS.... 48 90 

Acoulogic VLB IDE.... 89 78 

Adaptec AVA1505 SCSI 2 CD KIT 54 95 

Adaptec 1542CF SCSI-2 . 265 45 

AdbptBC 2742AT ESA SCSI-2 339 22 

Adaploc 2842 VLB SCSI 2 257 23 

Promise IDE ISA Cache... 94.50 

Promise IDE VLB Cache. 115 29 

Promise EIOE VLB.. 59.17 


MODEMS & COMMUNICATIONS 


QKflobotics 


SPORTSTER MODEMS 

V.34 28.8K internal w/lax. 228.14 

V 34 28.8K external w/lax. 244 32 

14.4K internal w/fax.. ..93-45 

t4 4K external w/fax.... 108.79 

WORLDPORT 14.4K pocket w/lax 228.94 

COURIER MODEMS 


©Hayes 


ACCURA 14.4 mtornal w/fax ___ 114.88 

ACCUHA 14 4 external w/fax. 138 89 

ACCURA 28 8 V FC internal w/fax. 209 02 

ACCURA 28.8 V.FC external w/lax. -....25A82 

OPTIMA 14.4 oxtemal. 363 80 


.37440 

.298.93 

OPTIMA 28.8 V.FC external w/tax . 42154 


OPTIMA 14 4 oxtemal w/fax 
OPTIMA 14 4 pocket» ' 
-VFCex! 


T==PRACnCAL 
—PERIPHERALS 

14.4 internal w/lax . . .107.38 

14 4 Mint Tower w/lax . .. 124.80 

V.FC 28.8 internal w/lax .228.20 

V FC 28 8 Mmi Tower w/lax . 244 .26 

Practical Pro Series... CALL! 


intel 


SattsFAXtton 200 internal_—_ 209.50 

SatrsFAXtion 400 Super Fax Pack. 296.83 

SatreFAXbon 400 external........ 308.89 

14.4 external w/lax While Suooliea _asr . 109 UO 

BOCA 

14.4 xitemal w/fax..._ 89.00 

14.4 external w/fax....... ...113.61 

V FC 28 8 internal w/lax . 185.17 

V FC 28 8 external w/lax.... 216.30 

MICROCOM 

Deskporte ES 14.4.. 


Deskporfe Fast ES V.FC 28.8. 170.94 

Deskporte Fast EP V FC 28 8 244 30 




American Power Conversion 


BackUPS 400..... 


_ „„199.94 

BackUPS 450 


1B9 99 

BackUPS 600 


264.24 

BackUPS 900 


374 ita 


SmartUPS 400 


299 69 

SmartUPS 600 


im -tn 

SmartUPS 900 


514 61 

SmartUPS 1250. 


. 644.24 


Surge An ©st Network 
SurgeAnetl Pro... 


Tripp Lite 


BC900 LAN.. 

BC1250 LAN. 

Tripp Lite Smart UPS Series 

SMART 250 LAN 

SMART 400 LAN... 

SMART 500 LAN... 

SMART 600 LAN 

SMART 750 LAN...... 

SMART 900 LAN. 


. 99.11 

-1«M» 
...19942 
...199-98 
249AO 
.31380 


...459.10 


ir 6 OUTLET__ 


226.81 
279 / ? 

.311.26 

.379.86 

439.81 
579 00 
98JI 

.46.38 


3Com Ethorlink III combo...___ 246.15 

DSP Tech Portable Sound*. 154 34 

Hayes OPTIMA 14.4 data/lax 169 82 

IBM Token Ring 18/4.... 386.42 

Unksys Ethernet combo____ ...167 56 

Maxtor MobileMax 105MB HD. 328.31 

Mogahcrtz 14 4daUdax 216.70 

Megahertz 14 4 Gold data/tax X.teck. 229 00 

Megahertz V 34 XJack.. ......449.88 

Motorola 14.4 data/fax w/cellular. 319.05 

Nalional Sons NE4100T othomet 10BT ..-.-....172.96 

Now Modia Bus Toaster SCSI-2 host.. 229 42 

New Media Wave Jammer sound card. 252.81 

Tranter Sam SCSI-2.... ..288 65 

Turtle Beach Audio Advantage. —.129.38 

USR Sportster 14.4K. 189.89 

USR Sportster V 34........... 368.67 


Xircom Ethernet combo—....__...._ 233.65 

Xircom Token Ring 16/4..-. 449.18 


Intel OverDrive SX2/S0. 

Intel OverDrive DX2/50.... 

Intel OverDrive DX2/66. 

Intel OverDrive 0X4/75. 

Intel OverDrive 0X4/100 . 


.125.56 

.179.92 

.244.37 

.459.29 


Memory Upgrades 

Lifetime Warranty! 


AST Ascentia 900 4MB. 

.. nit 1 1 

AST PowerExec 4/33SL 4MB. 

AST PowerExec 4/33SL 16MB. 

HP LaserJet 4L 1MB. 

. CALL) 

. CALL! 

. CALL! 

HP LaserJet 4P 4MB ..... 

. CALL! 

HP LasorJot 4 4MB . 

. CALL! 

HP LaserJet 4 8MB . 

IBM ThinkPad 500 4MB 

. CALL! 

rat 1 1 

IBM ThmkPad 500 8MB. 

. CALL! 

IBM TheikPad 755 4MB. 

. CALLI 

IBM ThinkPad 755 8MB. 

. CALL! 

Toshiba 1900-4600 4MB. 

CALL! 

Toshiba 1900-4600 SMB. 

. CALLI 

Toshiba 1900-4600 16MB 

Toshiba 4700/4800 32MB .. 

NEC Vorca 4MB 

. CALL) 

. CALL! 

rat 1 1 

NEC Versa 8M8 .. . 

. CALL! 


Please call for other applications. 

Call today for current pricing and availability! 



CALL FOR 
FREE 

CDW 4 CATALOG 


CDW® Sells for Less and Services You Better! 

(800) 959-4CDW 

FAX (708) 465-6800 


Cl 994 COW* Computer Centers, Inc BYTE 1088 


CALL FOR FREE 
CDW CATALOG 


Byte Magazine December 1994 


Circle 193 on Inquiry Card. 


COMPUTER DISCOUNT WAREHOUSE 


















































































































































































































































































































WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 

_ 

. 

WE ACCEPT PO S 

FROM QUALIFIED FIRMS 

M 

E M O R 

MM NO SURCHARGE 

M FOR MC, VISA AE & DISCOVER 


CACHE MEMORY 

1 

CHANGE YOUR 286 TO A 486 

TOSHIBA LAPTOP MEMORY 



32tU8 

»Kx8 (33V) 

64IU1 

64Kx4 


MOO 

moo 
800 
as oo 


6.00 
8 00 
14.50 
9.00 
9.00 


800 

800 

600 

29.00 


Individual D-RAM Chips!INTEL Math Chips 


MfaOriOtM - 

awppofi - 

ZHilSWEllqi 

"T»: 


6BB SC 1® 4® 

MOD am MX - 

2480 2280 2100 - 

175 6?5 MO SB 

US - 

925 9 00 1.95 - 

1285 1186 981 

»oo WOO - 

125 285 275 229 


39.00 
45 00 
79 00 
4900 
39.00 
44 00 
74 00 
249 00 
69 00 
69.00 
39.00 
4900 

Lowest pncc on Intd overtime chips 


8087 
8087-2 
8087-1 
80287X1 
80387-16 DX 
B0387-20 DX 
80387-OX (Does AD) 
80487 SX (Does All) 
Intel SX (Does All) 
Intel SI MoM 
Intel 16SX 


AMBRA 


Ambra NC 42551 
AeitnaN Series 
Arobra SN Sews 
A-nbra Sprnu SIC II 


4/B/16Mtg 175 007339 00*699 00 

2/4/8 Meg 109 0CV2O9 007449 00 

4/B/12/16 Meg 189.00737900756900782900 

4,16 Meg 189.00782900 

2/9 Meg 8900731900 


CYRIX DRx" 386 to 486 Upgrade 

Clock Doubler 



•Braytoi 

Tlie Cyrix upgrade runs a t twice the speed o» your 
original 386 microprocessor combined wdh a IK 
on-ctap cache you will etaoy a performance boost 
ol 100% anti more. Ideal fur any DOS, Windows or 
OS/2 application which requires a large amount ol 


CX486 0RxM6/32_264.00 

CX486 0Rx*-2O/40.-274.00 

CX488 DRx7-25/50 _314.00 

CX486 DRx 7 -33/66 354 00 

CX486SRX216/32.-244.00 

CX466SRX2 20(40 .244 00 

CX486 SRX2 25/50 .26900 


1 SIMM MODULES (Add $5.00 for SIPP) 1 

IMeg x 9 (3 chip) 
IMeg x 9 (9chip) 
4Megx 9 
16Megx9(9cMp) 

40NS SUNS MINS TONS BUNS 1D0NS 

48 00 42 50 41 00 40 00 

46 50 45.00 43 00 39 00 

162.00 15600 146 00 

- 660 00 


72 PIN SIMMS (EISA) j 



600 


MOO 
94 00 
174.00 


184 00 174.00 

359 00 339 00 339 00 

609 00 579 00 599 00 

1239.00 1229.00 
2699 00 259900 
164.00 19900 

319 00 309 00 


IX FASMATI 


....._Jd up to 3X 

83067 40MHz 79 09 
83S87-33SX - 79.00 

S Year Warranty 



AST MEMORY 


Premium 486775. 254. 33.334 
Premium 38C/33TE. 4B6725T4.33TE 
Pram. Senr. Pram It 386SX/20, » 

Prem. II 38M25. 38603. 48603. 4WSX/20 HM«« 
Premium 3807331. Prem 3866X06 
Pram. II 386SX/20. 25 4Meg 

Premium 386775. 33. 3867331. 386SX/16. 1 M*« 

Prem It 386SX20.25 IMcq 

Premia 47338, 4733 47900. 47660 HMeg 

Premia l6Meg 

Premia MM| 

Premia 64Me« 

AST Cupid Bd 0-32Meg 


16500 
330 00 
61000 


500780-004 >64(m 189 00 


ZENITH MEMORY MODULES 


MOOEl AMT UPGRADED 

2386733. 25, 20. 33E I Meg 

2386/33, 25.20. 33E. 4867254 4 Meg 

Z386SX 2Meg 


AST PAHT # PRICE 

ZA NOOM 59.00 

ZA380QM 180 00 

7-605-1 modules 119 00 


MAGNAVOX 


MEMORY BOARDS 

IBM Compatibles ft PS/S rr—. 

16BIT MEMORY BO FOR286, 388 AT *0K-8Meg Bd 401 
Yr Warr Convent, Eximd & Extnd Memory • Supports DOS. OS/2. LlM/EMS & 
EEMS • Versatile Spirt Memory Addressing • Operates w/CPU Speeds to 33 MHz • 
Supports Desqwvr Multitask operations • Bd made by Boca Research, AT plus 
OX - (84.00 2Mfl|- $159.08 4Meg - $239.00 BMeg - $399 00 


BOCA XT 8 BIT BUS 


• Expanded memory tor XT • Lim 4 .0 compat. 0-2Meg • Uses 256x1-100 

O K (99.BO IMeg $119.00 2Meg - $229.00 

IMSMESSMZi 

0-16Meg, Ext-Expnd. Memory Bd tor P(S2 70.80.90. Um 4 
OMea ?Meg 4Meg 8Meg 

$139.00 $238 00 $319 00 $499 00 


PS/2 MCA 0-8MEG EXPANSION BD 


O-ftMea Extended and/or Expanded Memory tor all IBM 
P/S2 Models 50.501 60.55SX. 65SX. 16 Bit. 4 .0 LIM Compat. 

OK - 119.00 2Meg 199.00 4Meg 283.00 8Meg 449.0 


10 or 334)6). I 6 K 0 HM 0 
k existing $86 Processor 

* eCAUFQR 


l6Kaltn*cmjl Cache 7861 


type) 25750 Mil 779.00 

mown** 


IBM PS/1, PS/2 MEMORY MODULES 



«mawm<Noo4iNo 

302*.&-2*80MTHfl8t) 

NM11.311 121.321 081.161 
8M21. ArSI SWUL §Mtt 8MIJ _ 


•719077/!— . 

1057835I512K) 

00036 (2Mig) 

92F9694 (4Mtgi 
97G7200 l4Megi 
9797701,73G3f31 (4Mtg) 
7363132/9267203 iBMegi 
6061622/9267204 (ISMegi 
92G/2D5 (32Meg) 

M5090B (7Meg) 

A450178/VG7?00(4Mm|) 


645012a97G7428(Mrg) 
64501S192G7JQ? (Blfeg) 

64511Wl4IJWg.ee) 

"""•Si 


56SX, 5515, BSSX 40SX. 35SX 35LS 
P/SI-286 

P/Sl A P/SI/386SX-2121 
P/SI A P/S1/3865X Model 2121 
PSI Expert, Consulted. VWto* 

Vtiue Pure nwlumwnce. PC Server 4/66 
Vtiue PoM PtrlnmenctL PC Server 4«6 
Vilue Poml Pcrtomwnce. PC Server 4/68 
Value Poim Pwtnmwnca. PC Server AM 
SO St,SUM M P n S7SLC 

Vdue Point V 486DX2,486SX, SVR 85 
- 90, 95. P-75, 57SIC, 56.56SIC. P1S1 386SX 

-SOW «KX 7 5VP 6< ^ ? 486531 

m£h 


3703 
10400 
79 00 

8400 

■ 

9800 

9000 

■ I 

1/5 00 
175.00 
49 00 
109 00 
18900 
1/500 
17500 



I! 2 2S2g„, 


IBM NOTEBOOK & LAPTOP MEMORY 



Ttoftped MG. 5 IOCS (13 voil) 

Thntpad 500, S10CS (33 rail) 
nmkped 510CS (13 rail) 

LX40.N33SX. PS Noli 

U40.N33SX PSNolt Upd KO JSOt. PS Rate 425 
LX4Q. W3SX.PS Not* 

Itadjad 750. TMt 755 360 

tlwivad 750. 7V0c. 255 380 

Ttadwad 750. 750t 755 360 

CL571SX LpTp Ttaliped /OO. /HOC. 720. 720C 

05715* tpip Tta*stal/Ml 700C . 770 720C 

nu-Mud J),3 358c. PS Mole 425 

sr 


ALP Ventura __ 

AST AlCtttfu 900N 4Mn><BMer>'16Mig 

AST Bravo A bgXatt 4Meg'16Mig 

AST NoWbaafcPTim 6xic 386SX/2Q?5?5l 

ASTtararbacSSK dffl «m 

AST Power Ejuk 1?5C <25fl, 425SJ 
AST Power Exec 4/33SI 
AT&T Satin NSX/20 
BoodWfH 8310. Plus 
BoadweA B310V. SX 
Bondwed B310V. SX 
Canon Imam 486 




CUSTOMER SERVICE & TECHNICAL OPEN M-F, 9-4 PST 

Al products brand new & guaranteed • We buy excess inventory 

Trademark are registered with their respective companies 


iVs 


- 89 129 CHI 729 - - 

- 109 179 - - cm - - - 

- 89 149 Cal - 249 Cal Cm Call 

-B - -- -- -- 

-79 159 - -- -- - 


22825 Lockncss Avenue • Torrance, CA 90501 


_4440.5410 

Sharp 9400.94&. 9600,9700E - 
T1XUPS17/PS35 


H.P. COMPATIBLE FONT CARTRIDGE 


BAR COOES Bar Code Reader Fonts. 99 00 

DESKJET SOLUTION lor OtOt 500 & Plus^ 92 Fonts, 4 5 pt-30 pt..99.00 

ISM 4819. 401BE. FONT CARTRIDGE 209 Fonts. Turbo Card .105.00 

TURBO 25 Comparable to Pacific Data's 25 CARTRIDGES IN ONEP", 143 

Fonts (compat. wrtti Epson Acton Laser II and ad HP Printers }. .. .69.00 

TURBOSCRIPT™ 109. iraScwaMr rora to hn, PotmSeeHP20.3,30.3? 2P. 21'i 149.00 

TURBOSCRIPT™ 109. 109 Sqmxc r wes is Am Potnr So MPi...179.00 

TAX A FINANCE FOR IBM 4019. 4B19C. 4029..-.139.00 

TAX A FINANCE CARTRUME...84.00 

- 0 41 fonts, 11 typeslyies_____ 169.00 



310-539-0019 
FAX: 310-539-5844 


Prices & Availability 
Subject to Change 
Without Notice 


CALL 

TOLL FREE 


1 - 800 - 433-3726 

(US and Canada) 


ESTAB. SORRY, Mon-Fri, 8:00 a.m. to 5:00 p.m. PST | 
1985 NO WILL CALLS Sat. 10:00 a.m. to 12:00 noon 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 


Circle 223 on Inquiry Card (RESELLERS: 224). 

















































































SCSI Disk Array Subsystems 


Industrial-Strength RAID 


from II DPT 


►Award-wiring, fully-integrated RAH controRers 
and storage subsystems ready to ran out of the box. 


© 

SmartRAID 


Three high-performance models 
to dioose from. 

ISA, EISA and PCI 

• Use with your drives, or with DPTs 
SmartRMD subsystem 
Temperature and volume monitor of 
server cabinet 

Add-on modules for support of up 
to 21 SCSI devices 


Flexible storage options. 

Up to 12.6 GB per cabinet 
Choose from Twer or 
Personal Storage Cabinet 
Hot swap drives, power supplies 
and fans 

Temperature and voltage monitoring 
■ Arrays can span any number of 
cabinets 


► Storage Manager software sets a new 
standard tor stnrnge management! 

Easy RAID setup and maintenance 
On-line diagnostics and I/O load analysis 
Device discovery and inventory 
Optional communications package for 
remote monitoring and maintenance 
Event logging and broadcasting, 
via terminal, pager or fax 


The leader in high-performance SCSI technology introduces a new line of powerful RAID controllers and subsystems — SmartRAID from DPT 
Start with DPT’s award-winning caching and RAID capabilities built into our SmartRMD controllers. Use them with any hard drive to build 
RAID 0,1 and 5 arrays, or use them with hilly ECC-protected SmartRAID cabinets and drives for increased fault-tolerance and ease-of-use. 
DPT Storage Manager software, included with all controllers, makes RAID setup and maintenance as simple as point-and-click. 




1 - 800 - 322-4378 

Call today for more information about SmartRUD and other high-performance SCSI products from DPT 

COfflBi W/Foll '94 


Finalist 


November 14-18,1994 
Las Vegas Nevodo USA 
Booth #2653 


Tejtedond 

Approved 


MOOSOfT k 
WINDOWS NT 
CcMEMmX 


Appmvw limbuju: Circle 197 on Inquiry Card (RESELLERS: 198). 

Distributed Processing Technology • 140 Candace Drive, Maitland, a 32751 • USA Phone (407)830-5522 SalesFax (407)260-6690 • FAX (407)200-5300 



























6-wire RJ-11 connectors with partial 
modem control for easy connection 
and improved flow control 


8 RS-232 ports, with data rates up to 
115.2K bps to support high-speed devices 


Surge Protection on all lines increases 
availability and reduces maintenance 


On-board processor reduces 
load on host computer 


Rotary switches make 
installation easy 


Introducing the newest member of the Corollary Intelligent Multiport 
family, the 8x1 DC. With the features of high-performance multiport solutions 
in an entry-level board. The 8x1 DC is an economical way to add eight ports 
in a single slot, or 32 ports with up to four boards per system. Corollary’s 
versatile multiport products and software compatibility provides a cost- 
effective path to higher-end adapters and terminal concentrators. 

Corollary was the first to introduce the terminal concentrator architecture 
to multi-user UNIX PCs. Our reputation for innovation and quality 
communications products has made us the choice of top OEMs worldwide. 

For details on the 8x1 DC, our entire Intelligent Multiport line or 
Connection Station® communications servers, call 800-338-4020 and get the low-down. 



The 8x1DC offers eight ports 
per board for easy connections 
to terminals, printers, modems, 
scanners, cash registers and more. 



CO OLLA Y 

2802 Kelvin. Irvine, CA 92714 

USA 714-250-4040 • Fax 714-250-4043 • marketing@corollarv.com 
Europe +32-3-825-37-94 

Circle 217 on Inquiry Card (RESELLERS: 218). 
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With VM/386 version 3. l you will reach new heights in productivity. VM/386 
is an multiple award winning Multiuser/Multitasking DOS product that allows a 
single host 386/486/Pentium PC host to act as a true Multiuser and/or 
MultiTasking server. The SingleUser version allows the host PC to run multiple 
applications at the same time. The user has complete control over their 
operating environment. Since VM/386 version 3.1 supports Windows 3. l and 
DPMI programs it also supports standard DOS applications. You may run 
windows in one session while running a DOS communications program in 
another session. 


included free with all versions of VM/386 is Netpak which allows all sessions 
access to Novell, other networks, CD-ROMs, and other devices. 


The Multiuser version includes all of the capabilities of Single User and 
enables up to 32 users to share a single host PC. The users can be local or 
remote, serial terminals, graphic stations, or PC’s all sharing the processing 
power and peripherals of the host computer. Applications can run up to 10 
times faster than on a Local Area Network. Other features include: 


■ Remote Management 

■ True MultiTasking for all 

users 

■ No hard disk reformatting 

■ Simple installation 

■ Local or Remote 
capabilities 


■ Uses MS/PC DOS 

■ Free Terminal Emulator 
with multiuser version 

■ increased performance 

■ Connectivity support 

■ Low Maintenance 


■ Low Cost 

■ Printer Sharing 

■ Hard Disk Sharing 

■ Modem/Fax Sharing 

■ CD-ROM Sharing 

■ Other Peripheral Sharing 


With more than tens of thousands of installations world wide VM/386 has 
become a market leader in Multitasking/Multiuser solutions. Applications 
include: process control, manufacturing control, Retail Point of Sale, 
Accounting, Wordprocessing, Database, Buiieton Boards, Automotive, Video 
Store, Restaurant, Software Development, Insurance, Medical, Dental Office, 
General Business, Remote Access, and many more. For more information on 
VM/386 or the dealer nearest you please contact us at: 



1GC, Inc. Phone (708) 364-9200 

180 Crossen Avenue U.S. Sates (800) 866-5597 

Elk Grove Village, 1L 60007 Fax (708) 593-2790 
U.S.A. BBS (708) 593-2789 


Circle 221 on Inquiry Card (RESELLERS: 222). 
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The Micro International 3600 Notebook 



... speak softly 
and carry the 
fastest book. 

$3110 

Dual-Scan Color with 250mb HD - dmb RAM 


9.5" Active Maxtrix 
Color or Brilliant 10.5" 
Dual-scan Passive 
Matrix Color screen 


Built-in Microphone 

3.5" floppy drive 
PCMCIA Type III slot 

Large 25mm 
trackball in the 
right place 


Heavy-duty 
NiMH battery 


Built-in multimedia speaker 
for the built-in soundblaster 
compatible sound card! 

Mic / Speaker / 
Headphone jacks 


PCMCIA Type 2 card slot 


250mb removeable local bus 
HD (up to 520mb available) 


The Micro International 7500 Notebook 


... or experience 
the value of a 
"Pentium Lite" 

$1510 

Mono with 436SX/33 - 120mb HD - 4mb RAM 


Built-in multimedia speaker 
for the built-in soundblaster 
compatible sound cardl 


Two type II PCMCIA card 
slots (equal to 1 type 3) 




120mb removeable local bus 
HD (up to 520mb available) 



Mic in / Speaker / 
Headphone out jacks 


3.5" floppy drive 

19mm trackball in 
just the right spot 


Dependable 
NiMH Battery 


Sharp & clear monochrome 
9.5" screen (Active Maxtrix 
Color and a Brilliant Dual¬ 
scan Passive Matrix Color 
are also available) 


466sx-33 
4<6>6dx2-66 
DX4-1 00 


Micro International. 10850 Seaboard Loop, Houston, Texas 77099. Top quality service and support since 1984! 
Full information (including specifications, all options & prices) available by fax or mail on request. 

Fax (713) 495-7791 Hours: 8-6 Mon-Fri, 10-1 Sat. Call today toll free: 

1 - 800 - 967-5667 


Circle 214 on Inquiry Card. 
















^ Your One Stop Component & Computer Source 




Jameco Motherboards 

• Motherboards also 
available without 
CPU! Call for details 

• Diagnostic and 
operating system 
software available 

• One-year warranty 

95231 80486DX 50MHz W/CPU....$519.95 

116118 80486SLC 66MHz w/CPU....349.95 

95222 80486DX 33MHz w/CPU.449.95 

79214 80486SX 25MHz w/CPU.229.95 

82333 80386DX 40MHz w/CPU.189.95 

82350 80386DX 33MHz w/CPU.169.95 

115941 80386SX 40MHz w/CPU.119.95 

105321 80286 16MHz w/CPU.89.95 


line of | C ', 


RAM Memory jR| 

41371 41256-100.256KBx1.$1.85 

41398 41256-120.256KBx1.1.75 

42251 5110O0P-80.IMBxl.6.25 

42219 5110O0P-10.IMBxl.5.95 


SIPPS 

41451 

41700 

41718 

SIMMS 

41523 

41486 

41689 

41742 

41751 

41769 


41256A9A-10 256KBx9 ....$12.95 

421000A9A-70 ,...1MBx9.47.95 

421000A9 A-80.... 1M Bx9.46.95 


41256A9B-80...256KBx9 ....$14.95 

41256A9B-10 256KBx9.11.95 

421000A8B-80 ....1 MBx8.44.95 

421000A9B-60 ....1 MBx9.49.95 

421000A9B-70.... 1 MBx9.46.95 

421000A9B-80 ...1 MBx9.45.95 


Instant Printing Network 

• PC/XT/ AT/386/486 & compatibles 

• Supports up to16 Computers and 
one parallel printer 

• Receiver connectors: Centronics 
male, RJ11 female 

• Transmitter connectors: DB25 male, RJ11 female 

• Easy to install; uses telephone type cable 

111835 Receiver, 36 pin male.$49.95 

111843 Transmitter. 25 pin male.49.95 




Keyboards & Keypad 

o cnnammn geo 


:i: 
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78271 32-kcy keypad.$59.95 

67432 101-key enhanced .44.95 

17128 101-key enhanced (Fujitsu) ...69.95 





Computer Power Supplies 

• Pits most popular desktop, 
mini vertical and vertical 
cases • One-year warranty 

• 8088/80286/80386 and 
compatible •Built-infan 

19465 150 Watt (8088).$69.95 

67467 200 Watt (8088/80286).79.95 

19545 200 Watt.89.95 

19529 200 Watt mini.89.95 

65728 300 Watt.139.95 

Graphics/Memory Cards 

• 8088/80286/80386 
and compatible 

• One-year warranty 

• Expand your memory 
or enhance your graphics capabilities 

67459 VGA card.$49.95 

104660 Super VGA card.89.95 

91230 Monochrome graphics.39.95 

101688 VESA graphics accelerator...139.95 

112141 8MB memory card.129.95 

Parallel Printer 
Cables and Adapter 

28695 PPC Adapter.$5.95 

28716 PPC6 6' - straight cable.4.95 

28708 PPC 12 12' - straight cable.8.95 

28741 PPR6 6‘- right angle cable.6.95 

9-Pin Serial Cable 

31721 SAT6 9-pin serial cable.4.95 

DB25-Pin Extension Cable 

39538 25M10M Male to male.8.95 



Floppy Disk Drives 

• 8088/80286/80386 and 
compatible 

• Additional accessories available 


115810 SD8O0 3.575.25’.$129.96 

74384 FD235J 2 88MB 3.5'.119.95 

40774 356KU 1.44MB 3.5’.79.95 

17099 FD55B 360KB 5 25‘.89.95 

17101 FD55G 12MB 5.25’.89.95 

79396 SD540 360KB 5.25*.49.95 


Floppy Controllers 
and 1/0 Cards 


• One-year warranty 

• 8088/80286/80386 and compatible 

19895 
19908 
19596 
19617 
19668 

78713 
67053 
104678 



8088 Multi I/O w/ floppy cntr.$69.95 

286/386 Multi I/O w/ floppy cntr ..59.95 

8088 Floppy controller.29.95 

Floppy Disk Two-drive controller ..34.95 
Floppy Disk Four-drive controller. .44.95 

Serial card 16450 UART.29.95 

Serial card 16550 UART.39.95 

Serial card - 4 serial port UNIX ....79.95 


104109 I/O Card 4 serial. 3 parallel....69.95 

105611 I/O Card....49.95 

105072 VESA IDE super I/O card....79.95 


Conner IDE 
Hard Drives 

• One-year warranty 

113751 CFS210A 210MB.. 
115764 CFS420A 426MB . 
93307 CFA540A 545MB. 



.... .$239.95 

.349.95 

.449.95 


Silicon Valley 
IDE Disk Drive 
Adapter Cards 

• One-year warranty 



10233 

AOP20 

16-bit hard . 

$24.95 

10250 

ADP20F 

16-bit hard/floppy. 

.29.95 

10268 

ADP50 

8-bit hard. 

.59.95 

10276 

ADP60 

16-bit hard w/BIOS .... 

.69.95 

10284 

ADP60F 

16-bit hard/floppy 




w/ BIOS. 

.74.95 

74114 

ADP65F 

16-bit hard/quad floppy 




drive adapter. 

.99.95 

101670 

ADP90VLSuper I/O card (VESA)...99.95 


Portable Message Recorder 

Stores up to 20 seconds of 
messages for easy retrieval. | 

Records messages, 
thoughts, schedules, 
addresses or any other 
notes anywhere without paper and pen! i 

• Instant playback - no 'rewinding' l--——' 

• Includes four AAA batteries; optional external wall 
transformer lengthens battery life. (P/N 116492) 

116484 Voice Recorder.$79.95 

116492 Wall Transformer.9.95 




Input Devices & 

Accessories 

104441: 

• PC/XT/386/486/PS2 and 
compatible computers 

• Microsoft® Mouse compatible 

• One-year warranty • Weight: 1 lb. 

104441 3 Button serial mouse.$13.95 

111860 Microsoft two-button mouse.59.95 

105515 Dual port game card.19.95 

110015 Trackball (serial).29.95 

94641 Pocket auto printer switch.17.95 


Mitsumi Internal CD-ROM 
Drive 


RAM 


• For use with AT/ 
compatibles with 
minimum 640K RAM 

• Disk capacity: 630MB 

• Data transfer rate: ^ Xs ^ 

150 KB/second 

• Access time: 350 ms 

• Includes: CD-ROM drive, interface card, 40-pin 
interface cable, 4-pin audio cable, CD-ROM 
software and instruction manual 

101311 CD-ROM Drive.$99.95 



PC to TV Converter Dox 

• Converts VGA video to 
standard NTSC 

• Built-in flicker filter 

• Simultaneous monitor 
display (VGA and TV) 

• Resolution: 640 x 480 

• System Requirements: VGA-based PC. DOS 3.0 
or higher, 640KB RAM or larger 

• Package includes: compact PC to Video 
converter box. transformer, utilities diskette, 
cables, and instruction manual 

105208 PC to TV Converter Box.$199.95 


HOT SPECIALS... 

Part ♦ Description _ Price 

106569 2400 Baud internal modem .. .$39.95 

106577 2400 Baud external modem. 49.95 

114905 9600 FAX/2400 bps modem 69.95 

115490 Teac 1 44MB 3.5’ drive . 59.95 

114884 XT/AT parallel card. 24.95 

116054 XT/AT 2MB memory card. 99.95 

114585 AT 4MB memory card . 109.95 

116062 XT/AT 32MB memory card. 149.95 

112580 Latin 101 -key keyboard . 39.95 

116038 140 Watt power inverter. 79.95 

116046 300 Watt power inverter. 149.95 


Portable 1C Tester 

Our hand-held 1C tester is an easy- 
to-operate, cost effective unit that 
includes excellent functions. 

• Supports TTL. CMOS. ORAM 41. 
and DRAM 44 series 

• Size: 7’Lx 3.625' 

• One year warranty 

73525 Portable 1C tester....7^7....$149.95 




0 




1 Socket 16K-2MB E(E)PR0M 
Programmer 

• Programs EPROM's. 

EEPROM’s, and flash 
memories 

• Programs 16KB to 2MB 
EPROM’s 

• Menu driven software 

• Full screen buffer editor 

• Rle formats supported: Intel Hex, Motorola 
S Hex. Tektronix Hex, and Binary 

• 2 & 4-way Binary file splitting programs 

• 2 & 4-way Binary file shuffler programs 

• Includes adapter card, software and manual 

• Size: 7*L x 5.5-W x 1.75‘H • One-year warranty 

101400 1 Socket 16K-512KB .$129.95 

78457 1 Socket 16K-2MB (above).209.95 

78465 4 Socket 16K-2MB Programmer ..279.95 

104651 1 Socket 16K-8MB Universal.699.95 


IAMECO 

ELECTRONIC COMPONENTS 


1355 Shoreway Road 
Belmont, CA 94002-4100 
FAX: 1*800*237*6948 (Domestic) 
computer products FAX: 415»592»2503 (International) 
Everything from Eleetronit Consumer Produets 
to one of the Largest 1C Selections Available! 

Call tor our ne w 1994 Catalog today. 

©1994 Jameco 1294 


Call 1 •800*831 *4242 to order today! 



28612MHz *l\m 

Bare-bones System 

Includes motherboard, computer case, 
power supply & keyboard _ 

• Intel 286 12MHz processor E 
•1MB RAM 

• 1 2MB (5.25*) floppy disk L ■. 
drive 

• IDE hard/floppy controller 

• Rve expansion slots 

• Two serial & one parallel 

po" kvm 

115705 286 12MHz.... 

$199.95 

386 40MHz Bare-bones 
System t 

Includes motherboard, 

computer case and |_J 1 

power supply 

• 386DX 40MHz 

processor J' m ' 

• 128KB cache memory £[7_ : 

• Memory expandable to 

64MB - — ■ —- 

• One-year warranty 

114471 386DX 40MHz.$299.95 

486SX 25MHz Bare-bones“ 

System 

Includes motherboard, 
case, power supply & 
keyboard 

• Intel 80486SX-25 CPU 

• Memory expandable to 
32MB 

• 256KB cache memory 

• One-year warranty 

• 1 parallel. 2 serial & 2 game ports 

115959 486SX 25MHz.$419.95 

Info. Super Highway Accessories 

67598 9600 baud FAX/2400 bps 

internal modem.$59.95 

112061 SAMS Navigating the Internet 

Book.24.95 



^**.*T§> 


Intelligent ISA IDE Caching/ 
Mirroring Controller 

• Supports 4 
hard & 2 floppy 
drives 

•Two individual 
IDE ports allow 4 drives working in single, 
mirroring or merge mode 

• Up to 16MB of DRAM upgradable 

• One floppy port (360K, 720K, 1.2M, 1.44M, 
2.88M) 

• DOS, MS-WINDOWS, Xenix. UNIX, Novell 
Netware and OS/2 compatible 

• One year warranty 

116311 IDE Controller.$149.95 

Cable Testers 

• • 



■ m n -- 

0 f m .7y 


• Why use expensive on-line system time to 
trouble shoot cable problems? Try these easy- 
to-use testers! 

• 115879 does not require 9V battery; all others 
require 9VDC battery 

• Comes with zipper case 

115916: RJ11 6P6C connector. Use w/straight, 
reverse wiring systems. Tests: miswire, open, 
short .$29 ,95 

115908: RJ45 8P8C connector. Use w/straight, 
reverse wiring systems. Tests: miswire, open, 
short . 29.95 

115895: RJ45 8P8C connector. Use W/258A, 
356A AT&T/Ethernet 10-base-T wiring systems. 
Tests: miswire, open, short.4 9.95 

115879: RJ45 8P8C connector. Use w/Ethemet 
10-base-T. IBM token ring. EIA/TIA(T568A). 
AT&T(T568B) wiring systems. Tests: 
trans mission signal, status access.49 .95 

115887: BNC or TNC. Coax/TNC connected 
systems. Tests: open, short.39.95 


Circle 201 on Inquiry Card. 
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4901 MORENA BLVD.. SUITE 1111 • SAN DIEGO, CA 92117 
FOR SALES CALL TOLL FREE 

1-800-581-6040 

Fax Customer Service 

619) 581-0125 (619) 581-1439 



F.D.s accepted 
from Universities 
and Qualified Firms. 
No surcharge on 


MOTHERBOARDS 


PENTIUM PCI F90 


2mg to 128 mg, 72 Pin Simms, 4-72 pin Simms, 512K 
Cache, 4 PCI, 2 Vesa, 5 ISA. 75,90,100 Selectable 

81/2“x13 



MEMORY 


: m9 


IBM THINKPAD ■ LASER PRINTERS 


MITSUMI 

FX001D InL, double speed, 

250ms, 16 bit card .. $139 

TOSHIBA 

TB3401 Int. double speed, 2Q0MS, 
SGQKB's, 256K buffer, multi-session, 
Kodak photo CD...,,,$269 

NEC 

NEC3XCDR 510195MS 

Tuple SfHn... .$359 

CREATIVE 

L A 13 5 

DISCOVERY IS 

Soundblaster 16, B 

2 Late Speakers, Double Speed CD 
ROM, Aldus Pfiniostvler. The New 
MlerMuitiMcdia Encyclopedia 
//fas CD Bonus Pack 


INTEL 486 VLB 


3VL. 5 ISA Slots. Awafd Bios. SIS 
Chip Sat, Ziffsocket, 25$ K-Cache 

486DX 33.$285 

486 DX2-66 . 375 

486DxWcP^^^^ZlM 


CYRIX 466 VLB 


3VL, 5 ISA Slots, Ami Bios, 

Opti Chip Set, 256 K-Cache, 
upgradeable to 486 DX CPU 
486DLC 40 VLB .... .$209 


PENTIUM PCI 


3 PCI-5 ISA Slots, Inlel Mercu ry Chip Set, 
Phoenix Bios. Ziffeoekei 

5WP6Q ... .4 759 

586 P66. 659 

Pentium Board WO/CPU .. .279 


IBM 486 SIC 2/66 


411 Chip Set 

486 SUC 2/66 ... $229 

ISA 8 Slot 

486 SLC 2/66 VLB ... 269 

2VL Slot, 5 ISA 


700, 70OC, 720C, 75QC 

4 mg.,.,,$199 

8 mg,....*,.379 

16 mg.....*...,. 819 


TOSHIBA 


1900,1950,4500.4600,4800, 
T3400 Portege 

4 mg.... 

$209 

8 mg ... 

.399 

16 mg _ _ ___ 

,,.799 

NEC VERSA 



VIDEO CARDS 



Conner 250....—....,$145 

Colorado Jumbo 250... 149 

Identity 250.,...,141 

OC2120 Tapes...15 


Cirrus Logic 
ATI Graphics 
Ultra Pro 

Spead5tar24x 

SpeedStarVL 

ViperVLB 

Viper Pro PCI 
Viper Pro VLB or PCI 
Stealth 32 PCI or VLB 
Stealth 32 PCI or VLB 
Stealth 64 PCI or VLB 
Stealth 64 PCI or VLB 


SVGA VLB 1-2.1 mb Upgradable Jo 2mb ____ $85 

2MG V-RAM y0CK 32 Graphics Chip. 

256 Colors, 1280 X1024 ...... 279 

DIAMOND PRODUCTS 

ISA, max. 1024x768 NL 72MHz, 

24-bit, 16.7 mi. colors ...... 109 

VL-Bus, 16 mil. WinMark, 1MB. 

167 MIL Colors, 72MHz ....... 109 

VL-Bus, 74MHz, 2MG VRAM, Wateck POT. 

60 Million WinMark. 2mb ..... w ...279 

2mb .-. caN 

2mb Upgrade iaAnfb .. cal 

1 mb........... ,J 39 

Strib .. 169 

2mb . ...309 

4mt>, _*********_,,,459 


4 mg.... 
8 mg.... 
16 mg.. 


»JA, 

...$195.' 

.359.. 

.749.. 


S 1 

..3.3V 

..$239 

....435 

....919 


PCMCIA 

i Media 

PCMCIA by New Media Corp 

14,4 Fax Modern W/WI NFAX .$219 

Bus Toaster High Speed SCSI 

Adapter .,*. .. ,279 

Visual Media SCSI Adapter . 239 

Ethernet.. ...*......159 


HPSI. IID, IIP, HI, NIP, HID & IIIP+ 

2mb... .$97 

4mb .. 162 

HP IHsi, 4,4m. 4si, 4simx 

4mb.173 

8mb . .347 

HP Deskjet 500,500C, 
550C256K . 37 

HP LJ 41 tmb . 49 

IBM 4019,4019E 2mb . 107 

IBM 4029 Series 2mb . 93 

Panasonic 4410,4430,4420,44501 

2mb . 87 

4mb . 163 

"NEC 95 2mb . 77 

NEC 90,290 2mb . 103 

Epson Action Laser II 

3mb . 237 

5mb. 287 

Canon LBP4-2mb..„.. 167 

OKI 400-2mb . 93 


MATH COs S PECIALS^ 


Pacific Coast Micro specializes in a// 
^your storage needs,., It you see it 
advertised at a lower price , we will BEAT ITI 


83D8733, 
83D8740, 
83S8733. 


:! Yuar Wiirrmt} 


CPUs 


..$29 

.49 

.,45 

m 




t War Warraii 


WESTERN DIGITAL 
PRIDE 


MODE! 

734SA .. 

7405 . 

7546 .,, 

CFA210A7" 


SIZE 

.345MB. 

h 405MS. . 

SPEE0 

. 14MS ... 

„ 10MS. . 

TYPE 

..IDE...,., 

.3ST IDE... 

. .540MB .. 

.11 MS. . 

.IDE . 

S War Warnnijf 

VVI»H 

..210MB 

..18MS.. 

_IDE. 

.250MB. 

.12MS,, 

.IDE. 


PRICE 

,...$199 

,..,,,229 

. m 


MODEL 

m 

SPEED 

TYPE 

1210, __ 

.212MB. 

.13MS... . 

.. .3.5' IDE.... 

2250 .. 

.256MB. 

.T2MS.... 

.3.5' IDE.... 

2340 .._™ 

_ 340MB. 

.12MS 

.3.5'IDE... 

Z42Q.,_ 

.425MB. 

.12MS. 

.3.5' IDE.... 

2540 . 

.54OM0 .. 

.....12MS. 

.3.5* ire... 

AC31QQ. 

.TGitf __ 

.. 10MS. ... 

. .3,5' IDE,... 


,..179 

...190 


,..299 


S165 

.,182 

,.190 

..,205. 


CFA34GA.,-340MB . ,..I3MS _IDE.. 

CFM20A.420MB ... .taMS™ _IDE. 

CFA54QA . 540MB ... TOMS. IE 289 

CFA810A .. 810MB.I QMS.3.5' IDE. . . 509' 

CFA108OA. . 1 D8GB.UJMS . ^ 2 $ IDE.... . 559 


i War Na rnitf} Quantum 

LPS 54QA ...540MB.....3,5'JOE... 

SCSI UMl !/£S 


14860X2^66.,.. 

14860X33.... 

CX486DLC-4G . 
CX486DLC-33 , 

586 P60 . 

586 P66 . 

586 P9D . 

486 0X4100,,,, 


.,$275 

...185 

.. 79 

*. 69 

....459 

...589 

..,.719 

.,589 


CFS420A 
420 MB 13MS 


S275 


/ 


CONTRO LLER BOARDS 


540 MB IDE~7546A 
Hi MS access time, 
256 K-Cache 


,.33/9 


<W Seagate 


ST3491A. 

5T3655A. 

STB145^J6.- 


.428MB .3.5 IDE._...,S2» 

,545MB. .12MS.iriDE...JOB 

.11 MS .3.5 IDE.219 


MAXTOR.MXT548SL.540nte„.™JMS,. 

CONNER.,.-. .CFA340S . .340mg, . 12MS. .. m 

CONNER.CfPIOBOS.1.069b...SMS.,.,,.600 

SEAGATE BAflRAGUDA 1 MG CACHE, 7Z0ORFM, SCSI 2 FAST 

ST1255M . ». . 2.1gb . W ..,^...8MB___ S132& 

ST31200N .. . ...1flb..,_. 9MS ..........._ 6B9- 


Krnmmm-m. 

IDE Caching Gpninollw .. .$139 

' Adaptec 1M2CK-ISA, SCSI Ceatrollnr . 249 

Adaplec 2742T-EISA, SCSI CroW . 379 

lteiO'ont.2sA|r/te. in 

\np\mBMm ... 35 

Q Logic 15 011 ISA SCSI Ccntroter wfflrtwrs Corel 

SCSI included. Faster Ilian Adaptec 1542CF.169 

0 Lc-pin Fasl SCSI PC? w/Drivers 8 Cabfes . 359 

0 Legit Fast SCSI EISA Mm 8 CaW« . ^39 

0 Legit Fa^ SCSI VLB wjjrittrc A Cables . i2fi 


EISA S PCI 
MOTHERBOARD 
A1AILABLE 


P 


MEMORY FOR ALL NOTEBOOKS & LASER PRINTERS! 

SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P.M. P.S.T. 

HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM-1:30PM P.S.T. Circle 226 on Inquiry Cs 

Shipping is nan-refundable • No cancellations an special order items • 20% Restocking fee do refunds within 30 days * No refunds after 30 days 
Warranty replacement only * All prices final • Prices subject to change. • Manufacturer’s part numbers far convenience only. 

Trademarks are registered with their respective companies; 286, 386, 387, 287, 486, SX are trademarks of Intel, Corp. 








































































































































































































McGraw-Hill Publications, mh 
Maximize your reach. 



• 4-Architectura! Record 

• 7-A/C Flyer; Aviation Week 
& Space Technology. 

AW & ST Russia, Business & 
Commercial Aviation, World 
Aviation Directory, Buyer's 
Guide, World Aviation 
Catalog Guide 

• 20-Business Week. 


Business Week China, 
Business Week Poland, 
Business Week International, 
Business Week Russia 
• 28-Chemical Engineering 
■ 32 C-BYTE, Data 
Communications, Data 
Communications 
International, LAN Times, 


UnixWorld, Netware 
Technical Journal 
■ 39-Electrical World 

• 41-ENR, Construction News 
Publishing Network f 12 
Magazines, 5 Newspapers), 
Sweet's Catalog File 

• 46-Global Finance 

• H6-The Physician & 


Sportsmedicine, 
Postgraduate Medicine 

■ 114-Modern Plastics, 
Modern Plastics 
International, Modern 
Plastics Encyclopedia & 
Buyer's Guide 

■ 117-Power Electric Power 
International 
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Winners of these awards: 


BVTl 


"You name it, 
this tests it. If you 
maintain PC's, 
you'll love it." 

—Jerry Poumelle, 
BYTE Magazine, May 94 


Service News 


Featuring these 
turn top-rated, 
award-winning 
diagnostic tools 
tram 

micro 2000. me: 



Fully 0/s independent 
diagnostic software... 


M ICRO-SCOPE Universal Computer Diagnos¬ 
tics was developed to satisfy the expanding 
need for accurate system diagnosis in the rapidly 
growing desktop computer market. Patterned after 
super-mini and mainframe diagnostic routines, 
MICRO-SCOPE runs independently of any stan¬ 
dard operating system, and is therefore at home on 
any machine in the Intel world. Speed, ease-of-use, 
and razor sharp accuracy are a few of the advan¬ 
tages that arise from this system independence, 
together with an impressive list of functions 
including the ability to perform low level format¬ 
ting on every drive currently manufactured, 
including all IDE drives. 

• LOW-LEVEL FORMAT - Performs Low-level 
format on all drive types including IDE drives. This 
function cannot hurt IDE drives. • USE CON¬ 
TROLLER BIOS — Program will access BIOS format 
built into any hard disk controller—even Con¬ 
trollers yet to be invented. • O/S INDEPENDENT 
— Does not rely on O/S for diagnostics. Talks to PC 
on hardware level. All tests are full function regard¬ 
less of O/S (i.e. Novell, UNIX, OS/2). • TRUE 
HARDWARE DIAGNOSTICS — Accurate testing of 
CPU, IRQ's, DMA's, memory, hard drives, floppy 


drives, video cards, etc. • BATCH CONTROL — All 
tests, even destructive, may be selected for testing. 
• ERROR LOGGING — Automatically inputs errors 
during testing to an error log. • AUTOMAPPING 
— Automatically bad sector maps errors found on 
hard disks. • IRQ DISPLAY - Show bits enabled 
in IRQ chip for finding cards that are software driv¬ 
en. (Network, Tape Backup, etc.) • IRQ CHECK — 
Talks directly to hardware and shows I/O address 
and IRQ of devices that respond. • MEMORY 
EXAMINE — Displays any physical bit of memory 
under 1 Meg. Very useful for determining memory 
conflicts. Very useful for determining available 
memory space. • SECTOR EDITOR — Allows the 
editing of anv sector of floppy or hard disk media 
(even track 0). • AND MUCH MORE...We don't 
have enough space here for everything this soft¬ 
ware can do! 



The only Power-On Sell-Test 
card you need to debug any 
“dead'* PC... 


//'T'his is the only card that will function in every 
1 system on the market. The documentation is 
extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes 
a detailed reference to the bus signals monitored 


by the card." —Scott Mueller from his globally 
recognized book, 'Upgrading & Repairing PCs, 
Second Edition' 

• Includes pads for voltmeter to attach for actual 
voltage testing under load. • 4 LEDs monitor 
+5vdc -5vdc +12vde -12vdc. • Monitors Hi & Lo 
clock and OSC cycles to distinguish between clock 
chip or crystal failure. • Monitors I/O Write and 
I/O Read to distinguish between write and read 
errors. • Monitors memory write/ read to distin¬ 
guish between address line failures and memory 
chip failures. • Monitors ALE for proper CPU/DMA 
operation. • Monitors Reset to determine if reset is 
occurring during POST, indicating short. • Moni¬ 
tors progress of POST without POST codes. • Reads 
POST codes from any IBM or compatible that emits 
POST codes. ISA/EISA/MCA. • Compatible with 
Micro Channel computers. • Dip switch allows 
easy selection of I/O ports to read. • Includes tri¬ 
state LOGIC PROBE to determine actual chip fail¬ 
ures. • Manual includes chip layouts and detailed 
POST procedures for all major BIOS's. • AND 
MUCH MORE... 

Also ask about our other Universal Products— 

Micro-Scope CLIENT: The practical answer to 
remote diagnostics (no modem required!. 

The COMPUTER CONSULTANT: 100 accurate 
realtime benchmarking tool. 

Micro-Scope CENSUS: 

Inventory software 
to see ancl record what's 
inside all of your PCs. 



Can now lor Special Pricing: 1-800-864-8008 or Faa (616) 547-6387 

1100 East Broadway, Suite 301, Glendale, California • Phone 818/547-0125 • Fax 818/547-0397 
International Orders please call: MICRO 2000 Australia: 61-42-574144 • MICRO 2000 Europe (UK): 44-462-483-483 

Circle 211 on Inquiry Card. 
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Now on displays everywhere. 

Where can you find a PC-to-UNIX solution that runs on all your PC and Macintosh platforms? With MfcfflSOft 
XoftWare®, it's all under one roof. An easy-to-use PC X server that runs on everything — and runs fast * WHF i iMw a fflM iaaa 
So you get multi-platform support without the multi-vendor runaround. And with AGE's Professional Utilities, you get 
additional PC-to-UNIX print, terminal and file management connectivity. 4 And now, for a limited time* you can get a 
full-functioning copy of XoftWare for just $99! (Limit one per customer site.) Call us today at 1 - 800 -PICK-AGE 
(1-800-742-5243) or send e-mail to sa(es@age,eom to reserve your copy. 

AGE Logic, Inc. 9985 Pacific Heights Blvd., San Diego, CA 92 121-4337 *AGE Logic :; XoftWurc/3 2 for Windows won the Open 
Tel: 619.455.8600 Fax: 619.597.6030 e-mail: sales@age.com Systems Today Performance Showdown. May 23. 1994 

XoftWare is a registered trademark of AGE Logic. Inc. 



Fast, Focused Answers To Your IT Questions 
Delivered To Your Fax Machine . . . 

24 Hours A Day, 7 Days A week 


Instant access to Datapro’s product and technology reports is just a phone call away, Whether you’re 
working on a product plan or trying to stretch every dollar in a proposal to purchase, smart decisions 
depend on getting the right answers at the right time. Datapro on Fax is what you need. 



Find out how Datapro on Fax can help you work faster and smarter. 
Call today for your free Datapro on Fax catalog. 


Here are some of the topics covered of special interest to BYTE readers: 

486-based transportables 
>■ CD-ROM drives 
>- Integrated desktop applications 
»■ Storage subsystems 
>■ Client/Server technology and architecture 


DATAPRO 

j mr 


WHEN YOU 


nIIdit 800-329-8398 (800-FAX-TEXT) or 809-764-2840 
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BUFFALO is a registered fradftnart of JWefco. kit BuHPort s a trademark of Buttek). JrtX 


Power Printing - 150,000 cps 


Plug the Buff Port™ into your PC and print to any parallel 
printer or device. Transfer data from your PC as fast as the 
printercan accept it, up to 150,000 cps. (A standard PC parallel 
port is typically limited to about 10 r 000 cps.) Use the BuffPort 
with the HWP for a 150,000 cps printer sharing system! 

If you have an older printer that does not have an 
high-speed interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC 
parallel port, but would be limited to the PC port s speed. 




SIMMs: 

1 x 36 & 32 

2 x 36 & 32 
4x36 
4x8, 1x3 

PCMCIA 


2805 19th St. SE, Salem, OR 97302-1520 FAX: (503) 585-4505 


Printer Sharing . 

SL 6 ser. & 4 par. 

SLP 2 ser & 8 par 
HWP 5 parallel ports 
HXM 2 ser & 2 par 
HXS 4 serial ports 
ASB 5 parallel ports 

(800) 345-2356 


It’s easy to get attached to your notebook. 



Notebook to SCSI instantly. 

Now notebook \*C users won't have to give 
up their favorite desktop peripherals. Adaptec 
Adaptec connects virtually any notebook to vir- 
tually any SCSI peripheral including 
jj™ C D-ROM, 1 la rd d rives and tape drives* 
It's the quickest way to tap into your database 
or access high quality graphics from any¬ 
where The Min iSCSI™ Plus kit and the 
MiniSCSI EPP kit con¬ 
nect SCSI to your paral¬ 
lel port The SlimSCSl " 
kit is for PCMCIA con¬ 
nectivity. All three include software that is 
fully compatible with Windows and DOS. See 
your dealer or call 1-800-934-2766. 



Ocidciptec 

I/O. NOW MOKE IMPORTANT THAN EVER 


<91994 Adaptec, Inc. All rights reserved, Adaptec, the Adaptec logo, lOware and SlimSCSl art? trademarks of Adaptec, Inc, 

which may he registered in some pirisrfjctions. MLniSCSl is a trademark or Trantor Systems Limited, an Adaptec company. All other trademarks belting to thuir ruKfwitivt! tiwriHi*. 
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The greatest concept in flexibility: 

UniMod 


Ra 

ck Mount Systems 

universal modular system 

17 " Ultra VGA Monitor 


compactly houses, moni¬ 
tors, computer peripher¬ 
als, hard and floppy drives, 
display cards, cooling fans 
and power supply. Dorn 
pay for any of the extras 
you don'L need; mix and 
match components and 
make your computer 
system purchase more 
cost-effective! 


The Ultimate in Flexibility. 

Recortec’s new Universal Modular 
system (UniMod™) offers you a versatile 
selection of modular components such as 
computers, monitors, and keyboard 
/video switches... in a variety of chassis 
options so you can design a customized 
system which best suits your particular 
application. 

Warranty. All Recortec rack mount products 
are backed with a one-year warranty. 

free Catalog. For a free copy of Recortec 
products catalog, call us today at: 


800 - 729-7654 

RECORTEC, INC. __ 

1290 LAWRENCE STATION ROAD • SUNNYVALE, CA 94089 •TEL: [408)734-1290 • FAX: (408) 734-2140 


r 

Mm tertve] 


41 ^pWM—fc. 


RMM-237 is a multi - fre¬ 
quency, multi-scanning 
monitor containing a 
microprocessor-based 
digital control system, with 
1280x1024 maximum non¬ 
interlaced resolution and 
a 0.26 dot pitch, INVAR 
mask tube. Ruggedly built 
and encased, it is the j 
perfect choice for your 
rack mount applications. 


VISA 


Circle 2D8 on inquiry Card. 
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We've Made It 


Perfectly 

Clear. 


The most advanced, innovative and best sounding digital 
audio adapters come from Antex. That’s why they’re pre¬ 
ferred by OEMs and integrators worldwide for broadcast, 
recording and multimedia applications. 

The Antex product line capabilities include: 

• Multiple compression formats - ISO/MPEG. Dolby AC-2, CDI, 

CD-ROM XA. MS ADPCM, IMA 


ANTEX 


AES/EBU/ S/PDIF digital I/O 
• Balanced/unbalanced analog I/O 
• Digital level control 
Programmable floating point DSP 

/ :Mlw • Onboard EEPROM for software security 

• 16-bit stereo. 64x oversampling Sigma Delta 
• High-level DOS/Windows/NT dnvers 
• Dual-device and multiple adapters 
• 32-voice wavetable synthesis 
• SCSI/MIDI interfaces 
• Waveform visualization tools 

800 / 338-4231 ■ 310/532-3092 ■ FAX 310/532-8509 
16100 South Figueroa Street ■ Gardena, California USA 90248 


digital 


The difference is clear. 





RACK MOUNT COMPUTER SYSTEMS 



• 20 Different Models 

• Designed for 8,12 r M,20 Slot Board 

• Redundant Power Supply (Optional) 



• Full trwd dnwer mounted 
101 keyboanf with mouse holder & TT toil 


RACK MOUNT 
SERVER SYSTEM 

Available as jxirts or complete system 




APPRO International, Inc. 
2032 Bering Drive, San Jose, CA 95131 TEL 408*452*9200 
800-927-5464 FAX 408*452*9210 


RACK MOUNT ANYONE? With so many look-alikes, whom do you choose? Choose a company 
which manufactures its own product lines backed by quality and experience! APPRO builds o complete 
line of rack mount products and custom-built systems up to 20 slots in ISA/EISA/VESA configurations. 
As o manufacturer, we guarantee our customers quick turnaround and provide superior service along with 
quality at unbeatable prices. 

RACK MOUNT SYSTEMS 

• 19“ Rugged chassis with up to 
600 watt P/S 

• Motherboard of Backplane up to 20 slots 

• 286,386,486, or Pentium systems 

• Rack mount SVGA monitor 

• f ully Assembled with 48-hour burn-in 




IT MONITOR ENCLOSURE 

• Adjusts to most 15“ to 1 V desktop monitors 

• Lexan face plate 


INDUSTRIAL 
RACK MOUNT SYSTEMS 




486DX4-100MHZ CPU CARD 

• 486DX4 up to 100MHZ 

• On - board VESA - VI Bus True Color VGA 

• Passive backplane - 3 slots to 20 slots 

• Also available 386,486, ISA/EISA/VESA CPU cord 


* 286,386,486 ISA/EISA/VESA System 

* 9* Monochrome or 10" Color SVGA monitor 

* 3 External 1 2 Internal drives 
» Membrane 101 Keyboard 





Circle 209 on Inquiry Card. 








































Upgrade to a new high-quality, high-capacity Seagate drive. 
These 3-W drives are designed for general purpose, medium 
performance applications, 

ST-3 250 A 214Mb, I6ms p IDE, Fast AT A .. $169.95 

ST-3 299 A 263Mb, 16ms, IDE .. $19BJ5 

ST-3491 A 428Mb, 14ms r IDE, Fast ATA . $209.95 

SPECIAL FOR BYTE CUSTOMERS ONLY! 

ST-5660 A 545Mb, 12ms, IDE, Fast ATA .. $299,95 a 

ST-5660N 545Mb, 12ms, Fast SCSI-2 .. $349.95 I 

ST-3120 ON 1.05Gb, 10ms, Fast SCSI-2... . $699.00 I 

ST-1240 ON 2.1Gb, 10ms, Fast SCSI-2. $1369,00 I 

ST-1255 ON 21Gb, 9ms, Fast SCSI-2..$1549.00 ■ 

ST-15150N 4.2Gb, 9ms, Fast SCSI-2 .. $2495.00 I 


Low-cost 5-1/4" Philips CD-ROM MMHQ 
drive provides access to a wealth wSjSSjj 
of titles and reference material* 

- 8-bit PC compatible 

ISA card - - —^ . 

* Uses IRQ 3,4. 5 or 6 - * 

and I/O port 300x, ^ ftflAQS 

31 Ox, 330 k or 340x 

* 150Kb per second transfer rate;^, enrspudan 
375ms average access time n/\/s|s/4 

* Automated setup software, drivers & CD-ROM 
extensions 


Note: Please 
order HD- 
MHWstot 
adapter 
($9.95)10 
mount 3- VT 
drive m 
5-1/4'slot. 


B0X0X20DP-66 ... $229,95 

Plugs into 83MHz 486SX or 
486DX OverDrive socket 

aOXDX20DPfi-66 .. S229.95 

Replaces 33Mttz 486SX ar 486DX CPU 

B0XDX20 DP-50. $169.95 

Plugs into 25MHz 486SX or 
486DX OverDrive socket 

BOXDX200PR-50 8. $169,95 

Replaces 25MHz 486SX or 486DX CPU 

B0XSX20 DP-50 . $119.95 

Replaces existing 2SMHz 486SX 
Wftti 50MHz 486SX2 


This easy-to-instait 
LANtastic network 
starter system is 
ideal for small LANs! \ 

* Ideal for small 
peer-to-peer LANs 

* Includes 2 network 
adaptors, software, 

25-fl, thin Ethernet cable 
and terminators 


Store up to 250Mb on a iinif ' 

DC2120 mini-cartridge 
tape, using data 

compression, ^ 

- PC, OIC-40 read & QIC-80 
read/write compatible ^ 

• Up to 6.7Mb/min. transfer rate; MIDS 
5-1/4" half-height drive with DOS iytemmi \ 
backup software and manual 

3J-20_^.ELi. ^ .....$153.95 

QICSG-BUiK 5 preformatted tapes (25QMb in QIC-801 $99.95 


JDR Price Guarantee 


This accelerator card 
uses Cirrus Logic s 
chipset to speed your 
Windows applications. 


These Novell approved cards 
feature a jumperless design, so I 

software can configure the card. WE9SmmGpi 

* 16-bit PC compatible ISA card 

* NE-2000 compatible adaptor: thin net version 
includes BNC connector with T-adaptor; l OBaseT 
version uses RJ45 connector 

MCT-10B2 Card with Thin Net BNG connector_$49.95 

MCT-1QBT Card with lOBaseT RJ45 connector..$49.95 


If you purchased any item from 
JDR Microdevices in the last 
30 days and we’ve lowered 
our price t call us with the 
details and we’ll promptly 
refund the difference 


* 16-bit PC comp- 
alible ISA card 

- 1Mb DRAM Installed 

* Supports analog or multisynch monitors 

MCT* VG A-560D . .._ „ r __ 


This MCT modem includes feW 
V.42bis and MNP5 data 
compression plus V.42 
error control. 

* 14,400/12.000/9600/ 

4300/2400 baud modem and fax- 

* fi-bil PC compatible ISA card 

* Uses serial port C0M1-COM4 

MCT-144IF+ ..___ 


This motherboard supports * 
both VESA Local Bus and PCI i 
Local Bus. 

■ 90MHz Pentium™ processor^ 
with 16Kb internal cache < 
memory 4 

MCT-M586-90 ..... 

MCT-M486VL-66 66MHz 486DX2 CPU 
MCT-M486VL-33 33MHz 486DX CPU ., 
MCT M386SX-33 S3M Hz 386SX CPU 


Combine your most frequently used 
I/O ports in one card! This card 
Integrates serial, parallel and game HRsflH 
ports with an IDE hard disk inter¬ 
face & floppy controller,^ CffiffilffT TECHH0L061 

MCT-1DEI0+...... $99.0 

MCT-iDEin Muiu-i/Q IDE controller ...$49.0 

MCT-IDEFH IDE Ffoppy/Hard controller.... $29.9 

MCTA10+ NS16550 Serial I/O card .... .7. $89.9 

MCT-AMS+ NS 16550 4-port Serial I/D card. $129.0 


The Acecat II digitizing tablet features 
WINTAB compatiblity, allowing co¬ 
existence with a mouse or track¬ 
ball in Windows applications. 

- PC compatible tablet 

■ 5’x5‘ adjustable active 
area; 2000 LPI resolution 

- Uses serial port C0M1-2 

ACECAT L*... $84.95 


Seagate IDE Hard Drives 


Low Cost CD-ROM 


Network Starter System 250Mb rape Drive 


OverDrive™ Processors 


1280 x 1024 Accelerator 


MCT Network Cards 


90MHz PCI Motherboard 


IDE F/H Controllers 


14,400 Fax/Modem 


Digitizing Tablet 


Dynamic RAM 


rr-'j Drier j&r ■. 

Coloc Rnn.^'TR.^nnn Toll-Free Fax Ordering Local/International zq-Hours-A Bay jjSfe . 

£~Tl! mic * ouu 300 auuu 800-538-5005 408-494-1400 By Rhone or Fan \gT“^ 

TERMS: Fur shipping. & handling include 55.GO fur ground & S7.5D Eur air. Orders uiiir 1 111. and foreign orders may require additional shipping chaignv ■ contact uifr Sates Kept. fin the amount CA residents rtiusl include applicable 
sales lax. Prlce-5 subject to change wriltiDul notice, We are no! responsible for typographical errors. We reserve (he rjgtit (g limit quantities and m sutistitute manistatuirei . All merchandise subjscl to prior sales, A lull eopy of 
nnr lends is auailabFn upon request, tlems piuEurnif may only be fcprcsEirCdtisc. JDR. the JDR logo, JDR Microduyiccs. and Ulo MCT logo ore regrsleFCd (radoifiarks 0r -JDR NUotarifllriMS. Modular Gircml Technology Is a IrUdcrnarf: ol 
JDR Mlerodevlces. Copiri^ht 1594 JDR MICKODEUlCH, Ollier Iredeinerks are me property et their respective owiers. 


1MXMQX3 

1Mx9 

80 ns 

SIMM 

44.95 

1MX9-GDX3 

1M x 9 

60ns 

SIMM 

45.95 

4MX9-8QX9 

4M y 9 

80ns 

SIMM 

184.95 

16HX9-70X9 

16Mk9 

70ns 

SIMM 

699.00 

1MX36-7Q 1Mx 35 7 Dos 

SPECIAL FOR BYTE CUSTOMERS ONLY! 

SIMM 

159.95 


9| ■ Senwttf <f&tc 4i*tce f 979 

iffSJDR Microdevices 

■ ■ 1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 




Special Prices for 
Byte Buyers! 
Good Through 2/28/95 

To receive these special 
prices, yew most mention 
key code #1560 



DECEMBER 1994 BYTE &T3L 




















































HARDWARE SHOWCASE U¥TE 


Accessories/Supplies • Add-In Boards 


Add-In Boards 






Z-ajElC!- 


FREE 


tIMITEO TIME OFKERM' 

E SYSTO TEK™ Fan Failure Device 
& COREL CD ROM DRIVER KIT 

With Purchase Of Any Item 


reat Stocking Stuffier 

fln'l Let Your Computer Overheat! 


* 70 


CPU FAN FAILURE WARNING DEVICE 

For 486DX and Pentium Systems 

Today’s high speed, high power micro¬ 
processors are often cooled by a miniature 
fan attached to the CPU. If this fan fails the 
system overheats and can cause: 

•Erroneous Data * Processor Damage 
• Damaged Mother Board •Thermal Damage j 

How SYSTO TEK™ 

Can Help.., 

Should your CPU fan fail your 
SYSTO TEK ™ emits a piercing sound to 
alert you that your 
system is in danger. 

Simply power down 
your system and replace 
the fan. Includes a system 
cabinet warning label 


^Sgic. 

&XV345-SCS, 


"to fan* 


iff soldering JfflJ piup. id bttwmi 
yuur ha ami its jwwir souat- 


BBiSAAfE hST 
DAY “ 

SHIPPING 

Yorha Linda, CA • L'.S.A. Sc Habla Espanoi 

Corp. (800) 345-SCSI 

Circle 266 on Inquiry Card. 


(«») 34 S-^CSI 


Circle 265 on Inquiry Card. 


Circle 259 on Inquiry Card. 


ftnotJW Way To Communicate Wit ft Q^our r PC.. 

PC REMOTE 

infrared Remote Keyboard For PC 

Looking lor remold KeyBoard to operate your PC ? 

TC fl^OTEdots It all_ 

* ftorooLc imasinJridrjn of infrared AT key codas t it [K\ nn pixiRirain or 
rtrtvflr mtjustmtinl 

* Effective from iiH directkin wlihJn 7 meters 
' Up to m (B ChiumelH * 32 IAinrtJt>n Kiyn > keyboard .^ignaifi 

deJauHwl include. numbera, dphabe&,CtH%All",AIt+OLri-* JuiKittoii 
kf^s 

* ItearranglDy key-dtambutiun by' fjant-Type renwi* amiroT 

* S l-lx-Ty'pe liUsntutetkmtrol hundseEii tmiilabbtor option 

* Optimal for Preaenlatlm.TV cairiaMulU-iD^kKiiif^ 

Winding wetoaned with any 

IwckiLp developed 

JD IlfTERNMlDNAL TRADING CO. £ 

i 1 WRPOKT BLVD.S4JTTE r2QQ TEL (415 ) 952-6575 

SOSAN FHANC1SCO.GA IM51E0 FAX (415)962-5679 m* 

USA 

Circle 256 on Inquiry Card. 
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“&,« 8-BIT/16-BITISA-SCSI Adapters 


Circle 271 on Inquiry Card {RESELLERS: 272). 


Call for Memory, CD-ROMs, and AH Other Pricing 

( 800 ) 347-4887 


HudU 16-BIT SCSI adapter, 
j n tern j 150-pin ribbon cable $$3.00 


VAR. Bulk Packs of 
PEL-1600 Series Available 
Resellers Urged to Inquire 


31/ ^ E 


SHIPPING 


PS Lisfk, Cctp ifcgiti, minafaium aitii uippvrb 
the karfam end mjtvsrtfoF oil products 
Sc Babb Espafot 'Offer Expires 12/31/94 


-■toW 16-BIT SCSI adapter, 
internal 50-pin & floppy ribbon cable, 
adds a BIOS and support for up to 
lwo 3,5 and/or 5,25 floppy drives, 

$I32M 

LMllUO 16-B1T SCSI adapter, 
internal 50-pin ribbon cable, adds a 
BIOS allowing the P.C to boot from 
a SCSI disk drive $97M 


PA3D DRIVE} 


m MB CFS420A 14MS 3.5" HH IDE $195 
540 MB CFA540A 12MS 3.5" HH IDE $255 
1080MB CFP1080S9MS 3.5" HM SCSI $504 
1080MB CFA1Q8QA12MS 3.5" HH IDE S545 
1080MB CFAI080S12MS 3,5" HH SCSI $584 


345 MB 7345A 14MS 3.5" HH WE $183 
345 MB 7345$ 14MS 3.5 " HH SCSI $229 
548 MB 7546A 12M$ 3.5" HH IDE $255 

jvucROPnus 


£P Seagate 

42B MB mi A 12MS 3.5* HH IDE $139 
545 MB 58S0A I2MS 15" HH IDE $279 
545 MB 5860H 12MS 3,5" HH SCSI $335 
2150 MB 12550N 8MS 3.5" HH SCSI $1228 

58 WESTERN DIGITAL 

425 MB AC2420 12MS 3.5" HH IDE $205 
540 MB AC2548 11MS 3.5" HH IDE $249 
730 MB AC27D0 10MS 3.5" HH fBE S325 

Clhiicony ©£®Q9§ 

^SMAGITRONIC Motherboards 


1850 MB 4110 8,5MS 3.5 " HH SCSI $578 

1050 MB 4110A B.5MS 3.5" HH IDE S809 

1500 MB 2217A 9MS 3.5" HH WE $888 

1800 MB 2217 9M$ 3.5" HH SCSI S89S 


mm ft s vlb amh cpd mi bios km sras 

PlHimSQ 3 PCI 3 VLB 3 ISA MIL CPU B5BK 
PEH1HM ft 3 PCI 3 VLB 3 ISA mLCPU ESBK $329 
PEMim 90 4 PGi 2 VLB 3 ISA MTU CPU 25SK $1029 


SCSI WHA T IT CAN DO* 


A Connects up to 7 
SCSI devices using 
1 controller card 


A Coexists with 
existing IDE drives 
A Connect Internal 
and external SCSI 
devices 

A Provides optimum 
performance from 
your SCSI device 
A Kits available to 
support any SCSI 
device 


Printer 


HIGH SPEED HEAT SINKS 
FOR PENTIUM™ JIPS 

lERC's pP dissipators are designed for 
use with Intel Pentium™ and other 
standard PGA 21x21 packages. 
Using IERG T s long-proven clip* 
technology, the quick connect clip easily 
attaches to the pP and accommodates 
heat spreader. These high performance 
heat sinks offer circuit designers an ideal solution to their 
thermal problems. Custom and standard pP dissipators as 
well as cooling fan/heat sink assemblies are available, 

"“Pentium is a registered trademark af Intel Carp. 'Patent pending, 

International Electronic Research Corp. 
135 W. [VUgmjlia Blvd * Burbank. CA 91502 
TEL: (BIB) 842-7277 * FAX: [BIB) 848-8872 


m H EI 8 

Government / University P.0. ’$ Accepted 
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CONTROL 

ALL YOUR PC SERVERS 


*IWV MONEY BACK GUARANTEE LULL I-YEAR \\ AKRANTY 


RISC BASED MULTIPORT CARDS 


SCO UNIX, UN1XWARE-SVR4, XENIX 

APPLICATION 


RlSFLLEfiS WANTED 


On MS-DOS: Uh to connoct pool of 
modems, serial devices (POS|. Software 
bused oa I NT 14 interface and 
communication library. 

On UNIX: Connect terminals, modems, 
printers, serial devices 

FEAfUBjES 

► S/16 ports > Easy Inutollotion 

► High Performance (1 IS Kbps) 

► Full Modem Support |DB25] 

* Half-Site 5MD Card > Hardware & 
Software Included t 5 years warranty 


tydodej Corporation * Fremont, CA (USA) 

CVCIKDES TEL Mfi.10.ttOl M 5lfl77i3.¥72? FAX 510 770.D355 e-mail tydnMuftoiiMGiii 

Circle 276 on Inquiry Card (RESELLERS: 277}. 


8-64 Serial Ports in a PC 


BBS550 J*. ^kPCS 

% % 


PCSS-8FX 


• 8 ports, 16550 UARTS 

• Digj, CaJacticamm compatible 

• Works with all popular BBS 
Software 


* 8 ports, 32K-512K FIF O 

- Windows, ITOS, UNIX, XENIX, 
FOSSIL drivers included. 

• RS-232,422,485 interfaces 
■ 24 Mliz Processor 


G wjm — mm Contact your local computer 

E K, ,wc, dealer or call: 800 - 282-4835 

PO Box 2310 Bay Si. Louis MS 39521 Phone: (601) 467-8D4& Fax: (601) 467-0935 
All product names ar company names arc the property of their respective holders. 


Circle 281 on Inquiry Card (RESELLERS: 2B2). 


Rhetorex 

Voice Processing boards 
make CTI a reality. 

If you’re asking “what’s 
CTI" you’re missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli¬ 
cations to the telephone 
network, providing voice/ 

fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you’re already developing a CTI 
application. Then it’s time to discover Rhetorex.™ 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform-give Rhetorex a call. And start making 
CTI a reality today. 


RHETOREX 


Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel, (408) 370-0881; Fax (408) 370-1171 

All trademarks identified by the ™ symbol are trademarks of Rhetorex. Inc. 

All other trademarks belong to their respective owners. © 1993 Rhetorex, Inc. 


Circle 240 on Inquiry Card. 


The OmniWand is a hand held 
DOS computer housed inside a 
cast-metal case. 

With modules that attach to either 
side of the OmniWand, you create 
a data collector to fit any application. 

This powerful data collection 
computer boasts internal memory 


of I megabyte of RAM and 
256K of flash ROM. It not only 
runs DOS 5.0, we installed it in 
the flash ROM for you! Need 
more power? The OmniWand 
is compatible with PCMCIA 
cards, offering you all the 
memory capacity the 
most demanding . ... 

job requires. 


G m 


Call for a free information 
kit today! 


T105 N.E, Circle Blvd, Corvallis, OR 97330 ,, 
503-758-0521 * Fax 503-752-5285 i! 


VifkiK am! Omni Wand ait reared rradenwta of Virtw, tne. OCO5046 


Circle 243 on Inquiry Card. 


Circle 260 on Inquiry Card (RESELLERS: 261). 


Germany - Tnmac. Tel: 496-1459-2244 

JapiHi Fmkic Corp„ Tel: 81-3-3254-6131 F»x; 81-3-3254-6134 

Taiwan - Rjirisan Computer Tai wan. Inc., Tel: 886-2 218-1117 Fax: 886-2218-1221 

The Netherlands Artclcxjm B.V., Tel: 3 M-442-3313 Fax: 31-10442-3443 

United Kingdom Kemitron LTD, Tel: 44-244-536123 Fax: 44-244-531043 

INTERNATIONAL RESELLERS INQUIRIES WELCOME - CONTACT RCI [908) 874-4072 


FROM ONE KEYBOARD, MONITOR AND MOUSE 


with MasterConsole® 


W o other solution 
stacks up.” 


COMPARE QUALITY 
AND PRICE PERFORMANCE! 

* Save Space, Cut Costs & Centralize 
Control with 100% Reliability 

■ ‘ Plug and Play" Any Mix of ATs 

& P5/2s; Supports PS/2 & Serial Mouse 
& All Video 

•Desktopor 19" Rackmoum Models 
for 2,4, 8, 16 PCs. Expand to 64 

* Keyboard & Mouse Emulators for 
Error Free PC Operation and Autobout 

■ AUTOSCAN™ to Monitor All PCs 

* Remote Access up to 150 Feet 

* Thousands in Use Worldwide 
GSA Schedule for US Fed, Govt. 


CALL TODAY! 
(908) 874-4072 X 71 


a 

RCI 


RARITAN COMPUTER, INC. 10-1 llene Court, Belle Mead, NJ 08502 Fax (908) 874-5274 
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Communications/Networking • Computer Systems Computer Systems • Data Acquisition 


LET YOUR COMPUTER DO THE TALKING! 


Integrated 

Voice/Fax Mail 

integrates major voice/fax applications plus 
program control into one full-featured high 
performance software. PC-AT/386/486 based. 
Menu driven. Easy to use. Full support for 
Rhetorex, New Voice, Dialogic, Bicom, Pika, 

Til and Intel voice and fax hardware. Supports 
up to 32 voice lines and up to 8 fax lines. 
Hardware ♦ Software Kits 
2 voice lines kit starts at y 3 / ^ 

Fax-on-Demand lines: 818-368-4566 or 
818-368-8848 

SigmaTech Software 

Tel: (818) 368-6132 Fax: (818) 368-7859 
10801 Bismarck Ave. t Northridge, CA 91326 USA 
(Resellers/Dealers/OEMs/Private labels are welcome) 


H Automated Attendant 
I Unlimited Audiotex 

■ Voice Mail 

■ Talking Yellow pages 

■ Telemarketing 

■ Fax Mail 

■ Fax-on-Demand 
Fax Broadcasting 

I Date/Party lines 

■ Int i Call Back 


Circle 250 on Inquiry Card (RESELLERS: 251). 


TARGET VUlffl PREV! 



Bag Your 

Voice Processing 

Objective 

♦ voice mu 

♦ flllTQ-TRflHBFER 

♦ FflX-QU-CEHflUO 

Complete your mission 
for as little as $295. 

C fill 1-800-685-4884 

510-522-3800 • FAX 510-522-5556 

Wa twgrt <tov«oc>«rwOE MS 


TALKING TECHNOLOGY, INC. 

1125 Atlantic Ave. • Alameda, CA 94501 


Circle 242 on Inquiry Card. 


$499 

qlOO 



Portable OEM system that provides core functions 
of a PC. DOS applications run from ROM with no 
change. Development Support is provided. 
192x128 LCD. 52 keys, uses KS-9 CPU card with 
256K SRAM. DOS. PCMCIA, 1 srl. 4 hr batt.S599 ql 
KS-9: Low power CPU card with C&T F8680 . 
(286 eq.) Options: 2M SRAM, 1M ROM, flash. 
3 serial, 2 parallel, PCMCIA, modem. $249 qlOO 

KS-2: NEC 40, 256K DRAM, 1 serial. Options: 
3 serial, par, PCMCIA, modem, A/D SI29 qlOO 

KS6: V-53 CPU, 512K DRAM, 1 srl. Options: 2M 
ROM/SRAM, 4 srl, 2 parallel, printer $229 ql 00 


KILA 

Boulder, CO 80301-2842 USA 

BVTE DECEMBER 1994 


Call 

Tel: 303-444-7737 
Fax: 303-786-9983 

Circle 233 on Inquiry Card. 


Rackmount Solutions 

RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 19*x7*x1 7 ‘ Si 31 

Rackmount VGA Monitor $531 

Rackmount Monitor Shelf $113 

Rackmount Cherry Keyboard Drawer $200 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS4860X2-66 EISA $1593 RMS486SX-33 $915 

RMS486DX-33 $1136 RMS386SX-33 $665 

RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486,486SX, 386,386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUs 
RACKMOUNT CABINET - Modular from 21* to 96- high 

Exclusive International Distributor Program now Available 

III WAUEY 

TECHNOLOGY INC. 

2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 


□ 


rffinKHHK m 



Circle 247 on Inquiry Card. 


12 bit, 60 MSPS 
8 bit 40 and 100 MS PS 
Very Deep Buffers 
Drivers in C, BASIC, 


Windows DLL. LabVIEW, 


GciGg 

1-800-567-GAGE 


LabWindows CVI 


CSLITE 

8 bit, 40MSPS 

$595 

CS250 

8 bit, 100MSPS 

$3500 

CS1012 

12 bit, 20MSPS 

$4995 

CS6012 

12 bit, 60MSPS 

$6995 


Gage Applied Sciences Inc. 

5465 Vandon Abeele, Montreal, QC, Canada H4S 1S1 
From outside North America, call +1-514-337-6893 
Fax (514) 337-8411. BBS: (514) 337-4317 



Circle 229 on Inquiry Card. 


Data Acquisition 

for Notebook PCs 

High-speed. PC parallel-port connection 
2-ch D A & 16-ch, 100-kHz A'D 
32 digital 1/0 

16 high-speed digital inputs 
5 counter timer channels 
AC or battery operable 
MS Windows graphical software 


IOtech, 


lOtech, Inc. 2S971Cannon Rd Cleveland. OH 44146 

(216)4394091 Fax (216)439-4093 


Circle 232 on Inquiry Card. 


The Intelligent Solution For Data Acquisition 



DAP3200e' M Data Acquisition Processor™ 


Analog I/O to 769K samples per second 
Digital I/O to I.6M samples per second 
Up to 512 analog inputs on one DAP™ 
Up to 128 digital inputs on one DAP 
Up to 66 analog outputs on one DAP 
Up to 1024 digital outputs on one DAP 


On-board 486: SX. SX2, DX2. or DX4 
Real-Time Data Acquisition-Windows or OS/2 
Keal Time Process Control-Windows or OS/2 
On-board KPT. FIR, PID. 

and more MlCROSTAR 

VBX Custom Control 

Laboratories* 


Ask for FREE catalog and demo diskette. 
206-453-2345 / fax 206-453 3199 


2265 116th Avenue NE 
Bellevue, WA 98004 














































Disk & Optical Drives-Graphics Tablets/Mice/Pen input-Keyboards 


Keyboards • Laptops/Networks 


Terminate SCSI Problems! 



SCSI Vue m 
Terminator 

■ Active Regulation 
- stalus Indicators 

■ Gold Contacts 

Benefit#: 

• Improves SCSI Bus 
Performance 

• Less Errors; More Reliable 
Data Transfer 

• . - Diagnoses Problems 

P * Analyzes Signal Quality 


High- Performance 
Active Diagnostic 

• DOS • MAC * UNIX • 


SCSI Vue™ 
Gold Cables 


Features; 

■ Diagnostic Indicators 

■ Large Ferrite Fillers 
•Triple Shielding 

• Double Gold 2Du" 
Plated Connectors 

- Extra Heavy 26 
Gauge Wire 

Benefits: 

- No Loss Of 
Important Data 

• Faster Performance 

• Test Cable Integrity 


Granite 


3101 Whipple Rd„ Union City, CA. 94587 


D*1*0«I*T«A«L Plu SI0-47I-6442 Fax 510-471-6267 


Circle 252 on Inquiry Card (RESELLERS: 253). 




Circle 230 on Inquiry Card. 


I EuyMount TOUCHSCREEN kit inchides; 

♦Transparent curved touch plate, sensitive to 
pressure 

♦ Controller card, 4 w x4 T ’ in size, fits into PC 
ISA bus slot 

* Diskettes provide DOS mouse emulation 
driver, Windows mouse driver, C-calUb!e 
library coding examples, demo's and 
educational programs. 

■+ Mounting hardware allows touch screen to be 
used with most monitors. 

♦Manual contains instructions for installing 
hardware, software and drivers, and for 
touch screen mounting 

$299/ldt + shipping & handling 

=> Touch monitors are available on 
request. 

=> Application programming 
interface tool is optional. 

=> OBMs/Dtaiers are welcome. 

Hi-Tech Instruments, Int 
P.O. Box 1509 
Stafford, TX T7497-I509 
Td: 713 - 980 - 9040 
Fax: 713 - 980 - 4251 


CUSTOMIZE YOUR KEYBOARD 

• Custom Key Imprinting - all brands! 

■ Custom Colored keys for IBM 1 *:, DEC®, 

Wyse 95 , Key Tronic®, Cherry**, and more! 

• Custom and stock keytop Sahel kits for 
software support & languages, 

• Full color keyboard templates made to 
your exact specifications, 

• Word Perfect Keyboards. 

• Cyrillic, Arabic, Hebrew, etc. Keyboards 

CUSTOM HOTLINE 800 937-1337 

from tie leader in Key top Innovations™ Dept. BYTE, 260 Justin Dr. 

Cottonwood, A2 86326 

602 634-7515 

FAX 602 634-4620 




Circle 231 on Inquiry Card. 





Circle 262 on Inquiry Card (RESELLERS: 263). 


REMOVABLE STORAGE MODULES 


FEATURES & OPTIONS: 

> Supports most 3.5* hard 
drives 

IDE, or SCSI interfaces 
removability 
lock ON/OFF security 
Fan cooling option 
Suilt-in SCSt ID selector 
switch option 

> Ruggedized aluminum or 
low-cost plastic version 

> Power/Drive activity 
LEDs 

> Patent protected 


Call Elmo at 

510 656-3400 


RUGGED RACKMOUNT KEYBOARDS 


> 19* rackmount keyboards 

> l U or l 75* space 

>- 25 models 

> Full travel ano membrane 
types 

> IBM PC XT/AT t RS2 
compatible 

> US and fntl versions 

> Spring-lock front panel 

> Serial output 16mm, 2 
button trackball 


ELMA 


ELMA Electronic Inc. 

7t435(l Grimmer Bivd 
Fremohf CA 94533 
Tel: (5101 65^3400 
Fa* 1510) 353-378353 m 



TwoSwid Ports 

/ 

25-piri Pcroflel Port 
RefFKr/dbfe Hard Drive 


52NSBRAM 

Upgradable 


It's Expandable, 


? AdMFMitnx 

: ■ Color LCD 


SERES It's Reliable, and It's Affordable.] 

■ 


115-poi SVGA Morafor 
| Port SExtemd 
KeykotfPori 

Intend T4.4K % 

Fbt/Modcni >mm| 


486DX4-75MHz 
4860X4-100MHz 


/jflSEL 

at Bit W[« Blffl ® 8f«| BHIBtHKI flan 

: *■**■»■■■■** ! 

■ t ItHrk M l 


-— Two PCMCIA Sfesft 


AMREL TECHNOLOGIES INC. 1-800-88-AM RE L 

818)303 6688 • Fns (818)358-3838* 11801 Goldring Road, Airafti, CA 91006 


Circle 246 on Inquiry Card. 
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Multimedia/CD-ROM 


Programmable Hardware • Security • Tape Drives 


L2 bit SWITCHING 

i eghn( h i k sy 

3 


_ SAMA™ 

Li) (Stereo Amplifier for MULTIMEDIA Applications) 


WARRANTY 





y CD-ROM AUDIO INPUT 

◄2x10 Watt SPEAKER OUTPUT 
◄* LINE AUDIO INPUT 
from CD, Tuner, Soundcard etc. 


incl. Butterfly 

PH ^4 LINE AUDIO INPUT Waltz for 

from CD, Tuner, Soundcard etc. Windows § 
4 12-bit DOLL™ (Digital One Line Link! Interface 
for 5,12.110 or 220 volt switching technique 
DlSiributOft worldwide aanledSwitch boxes are available from $49 (h IJBHg 
Manufactured in Europe by: U 

DTC Electronics Hungary CALL 

Sport u. 2: P.O.Box 14. it ] 'i i*jthly c 

2112 Veresegyhaz - HUNGARY q f ! J.j 27 ‘ dti/'A'J'J. 

Circle 279 on Inquiry Card (RESELLERS: 280). 



PlayWrite 4000 4X 
CD-Recordable package 

• New 4X CD-Recordablc drive 

• Dataware 2.11 CD-Record software 

• Multiplatform software 

• Blank media & SCSI cable 

• Hotline support 

• All for only $5,995 




995 


MICROBOARDS 

308 Broadway P.O. Box !30 
Carver MN 55315 
Fax: 612/448 9806 


Call today! 
612/448-9800 


Circle 235 on Inquiry Card (RESELLERS: 236). 


MULTIMEDIA AUDIO 


TWIN SOUND Slip-In Stereo Speaker 


Dealers Welcomed 



Super Deal 
both for 



■ Fits any unused 5 1/4* PC drive bay 
100% shielded high quality speakers 
Works with all sound cards & CD-ROMs 
• No messy desktops. FCC Class B certified 
"•.Twin Sound has to be one of the most practical 
and intelligent PC hardware products....in a long time. 
This is a wonderful product whose time has come." 
(PC Review Oct/Nov 1993) 


Win Radio fm 



■I; ,r 1.-.J-L hill 
51: P T,r.l:Jui 


T 1 l- -I ,| 

1"- ■■ - . 


(Plus 56.95 S&H) View of Control Panel in Windows 

1-S00-S32-7070 ggfj ? separa,e,v 

SOUND MiNPS 

Inc 

1600 Del I Ave. #S, Campbell. CA 95008 
Pti: (408) 374-7070 Fax: (408)374-7193 


Email orders: 

Internet: smtctOix.netcom.com 
C'serve: 74643.24150CompuServe.com 


FM Radio Card 
• Runs under 
Windows & DOS 
10 Preset Channels 
Auto Scan/Fine 
Tuning 
Wake-up and 
Sleep Functions 


Circle 268 on Inquiry Card 
(RESELLERS: 269). 


C-PROGRAMMABLE CONTROLLERS 



COMPACT. LOW COST. 

Use our controller as the brains of your next 
control, test or data acquisition project. 
From $149 qty one. Features i/o to 400 lines, 
adc, dac, RS232/RS485, printer port, battery- 
backed clock & ram, keypads, lcds, enclo¬ 
sures and more! Our simple, yet powerful, 
Dynamic C™ makes programming a snap! 
1724 Picasso Avenue 24-Hour AutoFAX 
Davis, CA 95616 916.753.0618. 

916.757.3737 Call from your FAX. 

916.753.5141 FAX Request catalog #18. 


Circle 245 on Inquiry Card. 


^HardwareCopy ProtecUbivbnly,$ 4 1 l tb$5i' < 1 
"$ i 25t^$34*Multimedia r Soun^Option;'Self-Poweredi 

silicons oft® ^^^os^e-Asaijeixaxr^oa-^e-sisei 

'll .4760 Castlewood Drive, San Jose, CA 95129' 

Hot Line: 800:969-4’4’1.1 Ask for-FREE ProciucUnfo * 

• OEMi^TSIjfsKB^j'KirKf !9|I MT##£| . flUl 

Circle 241 on Inquiry Card. 


3480 & 9-Track 
Optical CD ROM Maker 

Windows NT, OS2, Novell Software 

• 3480 from $5995 

• CD ROM Maker $3795 

• Optical Storage from $995 

• 9-Track $995 Complete 

CALL 1-800-938-TAPE 

Get The Very Best For Less 


^ T 



Laguna Data Systems 

7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 • Fax:(702)254-0910 


Circle 234 on Inquiry Card. 


Tape Solutions 


^F 1 


flURLSTRR ; 

...The Tape Experts 

• Top Quality 

• High Performance 

• Proven Reliability 

• Easy to Use 

• Best Price 

• Total Support 

• Factory Direct 

• Made in the U.S.A. 


9-TRACK #77 
3480/3490 N 


Data Interchange for 1 
DOS, NOVELL, UNIX, 
WINDOWS AND OS/2 


6709 Independence Ave. 
Canoga Park, CA 91303 
FAX (818) 592-0116 
Tel (818) 592-0061 
Tel (800) 468-0680 


Circle 239 on Inquiry Card. 
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Tape Drives • CAD/CAM • Data Acquisition 


GraphicS‘Mathematical/Slatislical»Programming Languages/Tools 



PC/Mainframe/Mini Information exchange 

• Tape Transfer and Format Conversion 

• EBCDIC «—► ASCII Data Manipulation 

• AS/400. TK50. and %' QIC Drives 

• UNIX Tar and DEC Save Set Options 

• Reseller Inquiries Invited 

QuickCopy “ Tape Duplication 

READ/WRITE 9-TRACK 
3480 • 8MM • DAT on 
YOUR PC NOW! 

"Hi. ... (3/7) *43-2077 «t 


G SHAFFSTALL 
CORPORATION 

FAX: (317) 842-8294 


1 - 800 - 248-3475 


TKecUa Stfltem Since 1973 


Circle 257 on Inquiry Card (RESELLERS: 258). 



Qwintec|® 


Wintek Corporation 

1801 South Street 
Lafayette. IN 47904 


( 800 ) 742-6809 


HiWIRni Schematic 
and PCB Software 

With support for ex¬ 
panded and extended 
memory, HiWIRE II can 
handle your most de¬ 
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 
each. HiWIRE II is $995. 
and is guaranteed. 

Call (800) 742-6809 
or (317) 448-1903 


GSS*GKS 

Graphical Kernel System 
for MS Windows 

GSS*GKS, a C and Fortran function library based on the 
ISO/ANSI GKS-standard, enables you to develop portable 
graphics applications including user interaction, coordinate 
transformation and object segmentation. GSS'GKS, which is 
well established as a DOS version, is now available for MS 
Windows. Take your existing GKS code, recompile and link it 
with the GSS*GKS libraries and get a real MS Windows 
application with access 
to the Wndows print manager. 

When developing a new 
application you experience a 
powerful graphics functionality that can easily be integrated 
into the windowing environment. You may even add Wndows 
elements such as menus or pushbuttons. Supported 
compilers are: MS C and Fortran, MS Visual C, Borland C, 
Watcom C and Fortran. In addition GSS*GKS libraries are 
available for Wndows NT, OS/2, SCO UNIX, Interactive UNIX, 
Solaris and Onsite UNIX SVR 4.2, thus offering portable 
graphics functionality on 

all platforms. ematek GmbH 

Subbelrather StraBe 17 
D-50823 Cologne, Germany 

H MATTE K . 



Phone: +49-221-512074 
Fax: +49-221-529666 

Email: gsscgi@ematek.de 


Circle 244 on Inquiry Card. 


Circle 264 on Inquiry Card. 



Free Instrumentation Reference 
and Catalog 

National Instruments is providing a 1995 catalog detailing 
computer-based data acquisition, instrument control and data 
analysis products. Includes information on exciting new products 
and technologies such as Plug and Play boards, Power Macintosh 
software, Test Executives, SPC and SQL add-ons, HP-UX 
instrument control, PCMCIA interfaces and VXI plug&play. There 
is also information on customer education classes. Includes 
tutorials and glossary. 

National Instruments 

6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 

(800) 433-3488 (U.S. and Canada) 

Fax (512) 794-8411 

Circle 237 on Inquiry Card. 



PC 

t e x 



Use PCTfcXT 


v n 


n>0 


fco,fci,...>0 

A>o+fei+" ,= 7i| 


For High-Quality 
Scientific Publishing, 
use PCT^X 

Typesetting Software. 

Make all your documents and math formulas look their best! 

For a free brochure & demo disk, call 800/808-7906 

Personal T^X, Inc. 12 Madrona Street, Mill Valley, CA 94941 
_ Fax: 415/388-8865 E-mail: pti@cr1.com _ 


Circle 238 on Inquiry Card. 


Learn C-h- 81 Windows-Based Programming.. 
Simply, Quickly! 


With the OML Learning 
Series" you can learn 
C/C++, object 
technology and 
Windows'*-Based pro¬ 
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series \ 
C/C++ Series ‘ 
OOA/OOD Series \ 
OLE Series “ 


Z'L-i 




unzm 


Call us for 
information, 
and FREE 
Demo 
Software^ 


Each series: $249* (reg. S400) 
Any 2 series: $399* (reg. $750) 
Any 3 series: $549* (reg. Sioso) 
All 4 series: $649* (reg. $1300) 
LAN version: Call 

* limited Tune Offer 

800-6789-OML 



Object 

Management 

Laboratory 

TEL: 805-373-8111 
FAX: 805-373-8116 


Circle 278 on Inquiry Card. 
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SOFTWARE SHOWCASE 


Operating Systems • Utilities 


Programming Languages/Tools • Windows 


A Complete 32bit 
Multi-user, Multi-tasking 

OS for the PC. Including: 

C, C++, Ada, Pascal, and 
Smalltalk Compilers. 
TCP/IP, Slip and PPP. 

With complete sources. 
And 600 pages of 
printed docs. All for 
only $57.95? 

Yup. 

Slackware 
Professional Linux 2.1 

^ 800 ^ 546-7274 ACC Cor P - lnc 

IUW l^riv W M ■ Td: (203) 454-5500 Fax:454-2582 

Circle 274 on Inquiry Card (RESELLERS: 275). 



DEVELOPERS! 


Add Network Licensing to Your DOS/Windows Apps 
-In 2 Hours or Less!- 

Convert your unprotected or key locked DOS/ Window App to 
network licensing with the toolkit. 

♦ No royalties ♦ No keys to ship ♦ Control concurrent usage 



Your customers want floating licenses on their Novell 
with a key-based solution you may find yourself spending 
keys alone! t icwwr is a software toolkit consisting oh 

♦ library tor your DOS application (DLL for Windows) 

♦ Licease manager NLM running on the server 

♦ Key-code generator 

The license manager NLM is locked to the server's Hhernet 
no key is required You pay one time for the toolkit arid license 
applications and modules as you want. 

Call for our tree eval kit You can evaluate and 
into your application in less than 2 hours! 


VIMAN SOFTWAtE, INC. Email: infottvimafl.com fel: (408) 459-0878 ra*: nuoi •oo-iwu 


Circle 273 on Inquiry Card. 


Fuzzy 

Nwilm r \ #. Crl 

Conventional spreadsheets can’t M 

pc with uncertain or fuzzy \ A 

imbers. Y/l, 


Conventional spreadsheets can’t 
cope with uncertain or fuzzy 
numbers. 

But now there’s FuziCalc. It was 
designed from the ground up using 
revolutionary fuzzy math technology 
to achieve breakthrough performance. 

FuziCalc is perfect for projections, 
planning, and estimating. See for 
yourself. Call now for FREE info kit. 


Call 800-472-6183 

FuziCalt . 

The Fuzzy Spreadsheet™ 


Circle 270 on Inquiry Card. 







HEALTH CARE 

FOR YOUR 

HARD DRIVE 



THE FIX ...for disks 

THE FIX REBUILDS: 

B THE F.A.T. TABLE! 

B THE BOOT SECTOR 
B THE PARTITION TABLE 

EVEN IF ALL THREE ARE CORRUPTED 

“The single most powerful data recovery 
tool known to mankind”... THE FIX!! 



No longer will “Failure 
Reading Drive C:” or “Non 
System Disk Error” cause 
havoc. GET THE FIX! 


Rebuild the Drive.. 
Get the Data... 

It’s that Simple! 


RECOVER THAT DATA • CALL NOW 

CONSOLIDATED SOFTWARE PRODUCTS. INC. 


COD I 1-800-737-1 


•8763 


Gamma 


r 


fi H 

JniType 


l.oniliziituw Kit for Windows 


Type foreign languages in 
your favorite Witidozvs 
applications as easily 
as you type English! 


From $99.95. Use with DTP, 
word processing, database, 
presentation graphics, e-mail 
and fax. Even complex 
languages are easy to type 
because of automatic contextual 
characters, ligatures and diacritic 
positioning. 


Arabic, Biblical, 

Chinese, European, 

9 Greek, Hebrew, Indian, 

IPA, Japanese, Korean, 
Persian, Russian, Sanskrit, 

S.E. Asian, Tibetan, Urdu, , 

& more - scalable fonts for >K 
all the world s languages. 

Call the WinLanguage™ 
experts! 


Here's our guarantee: If you are not 
comfortably using the foreign language of your 
choice in your Windmus software within 30 days, 
return the product for a full refund. 




Gamma Productions, Inc. 

12625 High Bluff Drive #218 , San Diego, CA 92130 
Sales: 800-97-GAMMA (800-974-2662) 

Tel: 619-794-6399 Fax:619-794-7294 
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Circle 267 on Inquiry Card. 


Circle 228 on Inquiry Card. 

























































/es 

V 

es 


yes 


yes 


yes 



Are you looking for service, quality 
and dependability when it comes to your 
T.A1NJ 



Windows 



Origin is your complete laboratory data 
management solution, providing unrivaled 
flexibility, publication-quality technical 
graphing, and sophisticated data analysis 
capabilities In an easy-to-use Windows 
environment. 


MtcroCai Software. Inc , One fttfU4iiJhati« Plw, Notilwmpion, SU'A 01 060 
Tel:+ 13 - 59^2011 * hut: + 1 T- 5 B 5 012 G 


Technical Graphics ■ Data Ana tvs is • 
Data Acquisition • Windows 


For a Free Demo, Call 

1 - 800 - 969-7720 


Circle 248 on Inquiry Card (RESELLERS: 249). 


Look no further. Alta Research, 
manufacturer of the Award-winning 
EtherCombo-16+ T/C, has adapters for all 
your Local Area Network needs: 

• 16 bit Ethernet • Internal Concentrators 

• 32 bit Ethernet ■ PCMCIA Ethernet 

• 16 Bit Token Ring • Low Cost Ethernet Solutions 

• MCA Token Ring • Network Operating System Bundles 

Call Alta Research today for details on our Authorized Reseller Program 

1-800-423-8535 

Alta Research Corporation 

614 South Federal Highway, Deerfield Beach FL 33441 
Phone (305) 428-8535 Fax (305) 428-8678 
Or contact a reseller near you: 

Maimtred Computer 1-800-333-9899 DalaComm Wart house 1-B0G-32S-2261 

_ Circle 225 on Inquiry Card. 


NEW VOICE/FAX SOFTWARE FOR WINDOWS! 


oice 


Voice Window is the premier "Open Architecture Voice/Fu* processing software for windows! 

The 8m Toolkit allows you to creito sophisticated Voice/Fax 
processing applicate with dBASE III or IV, 

VOICE WINDOW FEATURES BASIC TOOLKIT APPLICATIONS 
'10,000 Voice Hail te 
■ Cnmpk-Ee AMfrAllEndmt 

* Full FuMenund furaticmlliy 

* Expandable to lG (ifephoiR lines 

* flute 34 umpitiiikf 
Veto VlnJom Soflumr* MW 




□□ 

□□ 




indow 


* Credit Cud tottorlatinn 

* W Number Sendees 

- Batik Aatnmi Mungeaedi 

* Still Audio Advmli jog 

■ Automatic Billing& much mat I 
TkiBmkTwMmM 


Voice Window and the M$k Toolkit supports Talking Technology and New Voice Hardware. 
Voice Window runs on a For Saks and Mmcnl information dh 

mystic software inc. 1-800-697-8426 

1 504 ENCINAL AVENUE, SUITE D, ALAMEDA, CALIFORNIA 94501 
TEL 1-510-865-91 Bfl FAX 1 -&10 86B-95G3 BBS 1-510-965-3856 


Circle 254 on Inquiry Card (RESELLERS: 255). 




There Are 275,000 Good Reasons to Advertise in the BYTE Deck! 


The BYTE Deck mails to a select group of 279,000 BYTE subscribers who are proven direct market buyers. 
In fact, BYTE subscriber surveys show that many readers prefer to buy through the mail order/direct channel: 


Direct Channel Preference 
for Purchases of: 


Software 
Peripherals 
Computer Systems 
Networking 


76% 


70% 


69% 


Source: 1995 Subscriber Study 


The average BYTE reader influences the purchase decisions of 107 others, works in a company with more 
than 1,000 employees, and influences more computer product purchases than any other person in 
his/her organization. The BYTE readership provides quality leads. 

Why settle for anything less? 

Call Susan Rastellini today at (603) 924-2596 or fax your order to (603) 924-2683. 

The BYTE Reader: Simply the Best I ii'J I ^jUSS’ a 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a unique classified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers. Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x17i«" 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele- 


ACCESSORIES 


RADIOACTIVE? 

Plot it on PC (^Palmtops) with RM-60 RAD. MONITOR 
♦ ALARM Uses com port. ALPHA • BETA • GAMMA • 
X*RAY, MicroR:1000 X resolution of survey geigers. Track 
RADON, find sources. Check food, water, ceramic coffee 

S s (EYE OPENING). Plot background, plane ride. TV. 
s. PC MAG & BYTE rev VisaMC/EURO. 45 day $ back. 

800-729-5397 or Tel/Fax: (302) 655-3800 

Aware Electronics Corp. 

P.O.Box 4299, Wllminglon, DE 19807 <>->$149.50 Jir > 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 

4912 Research Dr., Huntsville, AL 35805 

Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


STABILANT 22 
CONTACT ENHANCER 

"Highly recommended ... * Jerry Poumete 

ly-safe. resident contact 


nmentally-sal 
substantially improves the reliability 


A tong-term envlronrr 
treatment, Stabitant 22 si 
of connectors and contacts for computers, bio-medlcal 
electronics, telecom, avionics, process control, CATV, video, 
audio, and automotive equipment 

D.W. Electrochemicals Ltd. 

97 Newkirk Road (North) Unit 3, Richmond Hill. 
Ontario L4C 3G4, Canada (905) 508-7500 


Inquiry 652. 


VGA Splitters 

• Connect 2. 4. or more monitors to your computer 

• Bright and crisp presentation simultaneously on 
all monitors - Guaranteed 

• Works with all VGA. SVGA, and RGB monitors 

• Supports 1280 x 1024 - MADE IN USA 

• Special VGA extension cables to 250 ft 

H&R TECHNOLOGY*** qcq law 

Santa Ana. CA (714)641-8607 OW 7j7 UHOT 


Inquiry 653. 


BAR CODE 


Labeling Software 

On EPSON. IBM. OKI. or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3" - readable at 
100’, AIAG, KMart, Sears, MIL-STD, Penneys, 2of5, 
128, UPC/E AN. Code 39. File Input & Scanned 
PCX graphics - $279. Other programs from $129. 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


phone and fax number. 2"x2 5 A" ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended). 

DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 
closes on September 8. Send your copy and payment 
to: THE BUYER’S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor¬ 
mation call: MARGOT SWANSON at 603-924-2656 
FAX: 603-924-2683. 


BAR CODE 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

★ Attaches as 2nd Keyboard or to any ADB port 

★ Reads 2of5, 128. UPC/EAN, Code 39, etc. 

★ External or Internal attachment on PC 

★ Wand, CCD, Slot Badge. Magstripe or Laser 

★ Two Scanners per Reader 

★ 100+ Configurable Options 

★ 2 Year Warranty, 30 Day $ Back Guarantee 

★ Direct From Manufacturer 

★ Top Rated by Independent Review 

★ Complete with CCD Scanner - S624 

★ Complete with Laser Scanner - $1250 

★ Complete Wand only Reader- $329 

Worthington Data Solutions 

3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 

800-345-4220 


Portable Reader 

★ AA Battery Operated, 64K or 256K 

★ Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 

★ Double duty as Non-portable Reader 

★ 4x20 Supertwist LCD Display, 35 Rubber Keys 

★ 2 Built-In Inventory Programs 

★ Download tables and Pick Lists 

★ Wand, CCD, or Laser Scanner Input 

★ Serial Interface and Keyboard Interface 

★ Reads 2of5, UPC/EAN. 128. Code 39. etc. 

★ 2 year Warranty on Reader & Wand 

★ 30 Day Money Back Guarantee 

★ 64K Complete with Steel Wand - $799 

★ New Smaller Size - weighs only 12.5 oz. 

Worthington Data Solutions 

3004 Mission Street • Santa Cruz. CA 95060 

408-458-9938 FAX 408 458 9964 800-345*4220 


Cordless RF Bar Code Wand 

A cordless RF bar Code wand with a range of 100 
feet. Plug-N-Play. No software needed. Attaches as 
2nd keyboard For IBM and Macintosh or any serial 
device. Real-time remote data collection for $695 
Optional Range Extenders $200 per 100' added. 
Exclusively from the PC bar coding leader. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


RATES (Jan. 1995) 

3-5 6-11 

issues issues 

12 

issues 

1 ad $731 $701 

S614 

2”xTA" 2 ads/issue - 

584 

3 ads/issue - 

556 

lad $1,462 $1,402 $1,228 

2”x2‘A" 2 ads/issue - 

1.169 

3 ads/issue - 

1,111 


BAR CODE 


Windows Bar Code Fonts 

Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


Portable Bar Cade Reader 

► Use as a PORTABLE. WEDGE, or SERIAL 

► 9V Battery Operation with Lithium Backup 

► 2x16 Supertwist LCD Display 

► 54 Key Keyboard with Separate Numeric Keys 

► Real-time Clock Supports Date & Time Stamps 

► Reads all Popular Bar Codes (16 types) 

► Wand. CCD. Laser, or Serial Input Devices 

► Built-In Program Generator 

► Create Your Own Custom Programs 

► 6 Built-In Inventory Programs 

► Up to 250 Programs Can Reside in Memory 

► Create up to 250 Data Files per Program 

► Up to 250 Look-Up Files In Memory 

► Built-In Calculator 

► Supports HAYES Compatible Modems 

► 64K Memory with Data Compression 

► 30-day $$ Back Guarantee - 1 Year Warranty 

► Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800)648-4452 (817)571-9015 FAX (817) 685-6232 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 

► Emulates Keyboard: Works With Any Software 

► Data Appears as Keyboard Input 

► Uses Enhanced Decoding Algorithms 

► Accepts Wand. Slot/Badge, CCD, Laser. 
Magnetic Stripe Reader, & RS232 Serial Input 

► Reads All Popular Bar Codes (16 types) 

► Reads HIGH, MEDIUM, & LOW density codes 

► Auto-Discriminates Between Bar Code Types 

► Easily Programmed with a Bar Code Menu 

► Over 140 User Configurable Options 

► Daisy Chain Up to 96 Readers 

► Supports NOVELL Networks 

► Supports US & INTERNATIONAL Keyboards 

► Direct From Manufacturer 

► 30-day $$ Back Guarantee, 1 Year Warranty 

► Complete Unit with LASER Scanner - $1095 

► Complete Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless, TX 76040 

(800)648-4452 (817)671-9015 FAX (017) 665-6232 
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BAR CODE 


BAR CODE 


CD-ROM 


Bar Code Printing Software 
LabelWorks for Windows 

> Prints ail Popular Bar Code Types (19 Types) 

> Desktop Publishing Features- WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-4GG%) 1 Templates 

>■ Rotates Text. Bar Codes, and Graphics 

> Supports Windows Compatible Fonts 

>• Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

> Rich Text Support: Mix Styles, Types. & Sizes 

> Automatically Prints Serial Numbers 

> Imports & Exports Graphic Files: 

TIFF. GIFF, BMP. PCX. WPG, WMF. TARGA 

> Supports Virtually all Windows Compatible 
Frinters (PostScript, Laser. & Dot Matrix) 

> 30-day Money-Back Guarantee. $295 

* * * CALL FOR FREE DEMO SOFTWARE 4 * * 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Eulesa, ' X 7S040 

(SOOI648-4452 18171571-9015 FAX 1817) 6056232 


MRCO0I & MAG, STRIPS SYSTEMS 


MADE IN THE USA 

- Keyboard Wedge wild HP 
Stainless Steel Wand $249 

* Keyboard Wedge with SYMBOL 

LS2000 Laser S849 

* Keyboard Wedge with SYMBOL 

LT1700 Laser S562 

* Software Wedge Decoder with HP Stainless 

Steel Wand w Laser Scanner (dos 4 wn) $149 + 

* Mag. Stripe EnoodenfReadeinf3 Trks) 

w/Software $1099 

* F rin ti ng Softwa re [uos, win, umx. ) Si 49 + 

■ Portable Data Terminals ($4 k—43W) $599 + 

* Complete POS System 48640Mhz, $1999 


4MB RAM, monitor. PCS Software, SP£t2 Recept Pwiter, 

M-S Cash Drawer, pqie cBfiptoy, HP slainteeg, steel wand and 
magnsllc stripe reader wlir. decoder 
■ Application Software: I'wen. Assei. Tools, Time 8 Attend 

* Radio Frequency Terminals ^spread spertiuiiYnai™ band) 

• FREE Printing Software, Wand Holder/Laser 
Stand. 30 Day SS Back * Spanish Dept- Avail- * 
Direct from Mfg, 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

12140 Severn Way, HWerskte, CA 95503 (909) 270-00t6 ImO 
(aDDl&53-4Z5Z US ■ (8D0)Z19-5178 CAN * FAX (909)270-0920 

Inquiry 654. 


NEED A ONE STOP SOURCE 
FOR YOUR BAR CODE SOLUTIONS? 

NO PROBLEM! WE OFFER Quality - Performance * Value 

A full line at READERS - PRINTERS ■ PORTABLES • BAR 
CODE READERS FOR NOTEBOOKS ■ HEWLErPPAeK‘ 
A FID SCANNERS - MAGNETIC STRIPE READERS. Ou 
readers plug and play with your existing system without add 
ilional software. CALL ABOUT OUR 30 DAY GUARANTEE * 
TECHNICAL SUPPORT« OEM/VAR DISCOUNTS. 

INTERNATIONAL TECHNOLOGIES & SYSTEMS 

Eastern USA (000) 825-1688 TI4-990-1890 Inti. 

Weste m USA (800 \ 12 B-94S 7 714-WD -2503 Fax 


Inquiry 655. 


DOS & WINDOWS BAR CODING 

Bar code readers designed for fast, reliable, cost- 
effective dala-entry. They work just like a second 
keyboard Numerous scanners (wand, credit card. 
CCD, laser, etc), Bar Tender tor Windows designs 
labels on screen & outputs on almost any printer. 
DOS printing, toe. Generous reseller discounts. 
Great warranty. 30-day money-back guarantee, 

Seagull Scientific Systems, Inc* 

1 SI 27 NjE. 24th. Stifle 333. Redmond, WA 960E2 

800-75^-2001 206451-6966 FAX 206-451-0982 


DATA INPUT DEVICES 

Bar Coda, Magnetic Stripe Readers for microcomputers 
& terminals, including IBM PS/2 & others. DEC. 
Macintosh, AT&T, CT, Wyse, Wang. All readers connect 
on the keyboard cable X are transparent to all software, 
UPC & 39 print programs, magnetic encoders, & 
portable readers ere also available, 

TPS Electronics 

4047 Transport, Palo Alto, CA 94303 

415-856-6833 AppleLink; BARCODE 

1 - 800 - 526-5920 FAX: 415 -856-3643 


Inquiry 656. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
auto router, and layout for 2-layer circuit boards. 
$399. Enhanced version with auto placement, 
more symbol libraries, and op to 16 layers. $€49. 
CAM file outputs. 

Mental Automation, Inc, 

5415 136th place, BE-Bellevue WA SSDOfi 

(206) 641-2141 FAX <2061 649-0767 BBS <206) 641-2846 


Inquiry 657. 


ELECTRONICS CAD 

Schematic Capture & PCB CAD 
Analogue Simulation, Digital Simulation, etc. 
Prices from $195. Credit cards welcome. 

For brochure use Inquiry 4 or contact us at: 

NUMBER ONE SYSTEMS 

1795 Granger Avenue, Lee Altos, CA 94C24 

_ Tel/Fax: 415 968 9306 _ 

Inquiry 658. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

indexer LPT™ software 5239 

NEW VERSION 3 visa/mc 

* Controls up to six step motors simultaneously 

- linear &rxf Crn&iter Interpolation. 

* New features to accommodate machine control. 

- Easy-la-uee DOS device driver - . Super Menudf. 

* CAD-CAM interface available. 

****** - CoiWeUdn.1422AincttAve. 

ad 11 (tv bvstems R^yn, pa i ™ j 121 & ■ 657-4330 

FAX: (2T5) 657-7015 


Inquiry 659, 


CD-RECORDABLE 


Geared to CD-R technology 

GEAR, the ultimate CD-Recordable 
tool for any CD-Standard 
if you demand a simple, easy-to-use 
solution to create CDs, GEAR is 
everything you need. GEAR supports 
all major CD-Recorders: 

JVC High Technology 

Kodak Philips 

Ricoh Plasmon/Reffection 

Sony Yamaha 

GEAR is available for 

■ Windows/DGS ■ Apple Macintosh 

■ Sun Unix ■ Hewlett Packard Unix 

Elektroson 

USA 

10 Presidential Boulevard, Bata Cynwyd. PA 19004, USA 

tel 610-617-0850 fax 610-617-0656 

I u rope, Asia, Rest of the World 

P-O- Box 243$, 5600 CK Eindhoven, The Netherlands 

tel 31-M 40-515065 fax 31- (0) 40-514920 
E-mail Elektro@sci.kun.nl 


The Official ASP CD-ROM 

By The Association ot Shareware Professionals 
Freshly Updated Every Qua tier 

Over 1100 Great Programs 

Family. Samirs, Business, Graphics, Windows + Morn 1 

Only $24.95 + $2.00 S&H 

Order from ASP Approved Vendor FREE Catalog ViSA/MC 

ABC SOFTWARE SOLUTIONS 

123 Grand Avenue, Billings, MT 59101-6020 
406-256-5656 FAX 406-248-7543 

Shaffware piogranrs require separate paymo-nl la- aniiio/s if found useful 

Inquiry 661. 


* CD-ROM DRIVES 
5k SCSI ADAPTERS * 

* SOUND BOARDS * 

- CD-ROM TITLES. MAC & DOS 
- CD-ROM CADDIES & ACCESSORIES 

Computers at Large 

Saratoga. CA 

Dedicated to CD-ROM technology. 

Please Call For Our Price List 
800-642-4194 • 408-255-1081 

Fax 40S-255-23SS VISA A MasterCard accepted 


Inquiry 662, 


We Buy, Sell & Trade 

CD-ROMS & MEMORY CHIPS 

Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM, Inc. 

515 67th Ave Philadelphia PA 19126 USA 
+1 -215-276-3657 / +1 -215-276-3854 fax 

1-800-8-CDROM5 

Inquiry 663. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 

No Device Drivers/ M5CDEX needed. 
Complete Kit Networks CD Roms, 
unlimited user license, DISC PORT. 

"JES, NONE BETTER AT ANY PRICE" 

Call NOW: 1 (8tKJ) 482-1866 305-271-0076 


inquiry 664, 


Language/OS 

100s of COMPILERS 
INTERPRETERS with SOURCE 

for compilers, function libraries, and 
docs for standard and research 
languages & OS. 

Language/OS II 

The LARGEST COLLECTION of source 
just got BIGGER!!! A perfect companion tor 
Language/OS. Additional source for 
compilers, function libraries, and docs. 
$34.95each/$60.00 for both 
To order these or other titles, contact: 

KNOWLEDGE MEDIA 

436 Nunneley. Paradise, CA 95969 

(800) 78 CD ROM (916) 872-7407 
FAX (916) 072-3826, VISA/MC accepted 


Inquiry 665. 


Inquiry 660, 


DECEMBER 1994 BYTE 281 







































THE BUYER’S MART 


CD-ROM 


Put All Your Documents on 
CD-ROM for less! 

We can assist you In your CD-ROM Development by 
converting papm documents, microUlljn or ficho, catalogs and 
images cm la CD-ROM. Ws also develop search engines rpr 
retrieval purposes. 

Compeliln/6 prices and excellent customer service. 

Call for Information. 

Media Conversion Corp. 

SQQ Roosevelt Hoad, Building DffiuHe 1W 
Glen Ellyn, IL60137 

(800) 860-1030 or Fax (70S) 469-1277 


Inquiry 666. 


Reed Interactive CD-ROMs 

The Rabbi Es a I Home Learning Together Series 

Beautifully lUusiratad anlmailofl prompting family values and 
basic skills such as counting, time and colors. Packaged with lour 
hardcover Brlma* books Ages 3 and op. MFC/MAC $58,65 
Heinemann Children's Multimedia Encyclopedia 
Narrated p hoi os, video clips, animation, sound el facts plus 
advanced features enhance all 11 encyclopedia volumes in a fun 
and easy to use format for ages 6*12 MPC/MAC $69,% 

To Order Call: 1-800-308-6353 


Inquiry 667. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE C&mputsrowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 

1 - 800 - 800-1492 

SAFEWARE, The Insurance Agency Inc, 

FO Bo* 02211,2629 N. High St., Columbus, OH 43202 

Now available in OnlartoMt 


Inquiry 670. 


COMPUTER MEMORY 


MEMORY SIMM MODULES 

Wholesale Prices-Domestic and Overseas 
Absolutely The Lowest Prices on 3d and 72 Pin Simms 
** 1x9-70 $31.50 

"4x9-70 $127.50 

Lifetime Womanly an all Memory. 

We hove been The Leaders in Law Prices Since 1 906, 
Pleaie Call or Fox. * BUY * SELL * TRADE 

Windows Memory Corp. 

920 Klim St., Suite 302, La Jolla, CA 92037 

BOO-454-9701 Fox (619( 454-9703 

Inquiry 671. 


DATA RECOVERY 


We Can Save It! 

All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DriveSavers 

Restoring data since 1985 

1 -800-440-1904 

415-383-4232 


Inquiry 675, 


Ontrack 

DATA RECOVERY 


* Professional service recommended by major hard 
drive manufacturers * Expertise in virtually every 
operating system & media storage device ■ 24-hour 
support with weekend, priority, a on-site service 
available * For last, successful results, caH; 

MN:1 BOO B72 2599* CA: 1 BOO-752 7557 
UK: 44-81-974-5522 • GERMANY: 0130-815-198 

Com rfMc^uHnsrs p3S f 8wy_pfivB, Eden Prairie, MU 55346 

Inquiry 676. 


New and Updated CDROM Titles 


Cica MS Windows CDROM, Thants of Windows orgrms,.$20.65 
Giga Games CDROM, Games tor DDS/Wmdorws...^.^...$39.65 

Space and Astronomy. TTisnds NASA imagesttata.~.,$39.B5 

C User Group Library, C source code Dec 93. 149.95 

Simtel M5D0S CDROM, DOS Sbarswar^Freeware.$29.95 

DRZ Ham Radio CO ROM, FCC Caltsign Db & Shrwar ..$29.95 

Hobbes OS/2 CDROM, OS/2 Shareware/Freeware.$29.95 

Soured Cade CDROM, 659 Mb Source, DOS/Urux.$39.95 

Gutenberg Pro|acl. Uteraltrrs and docs.,,.,..$39.95 

Linux Operating Sys, 386/1166 OS, XII, Ml sre.S49.95 

FreeSSO Operating Sys, Ver 1.0, tanl arc, X/GNU.,...$39.95 

bbris Rrllarmra, MS-DOS Tech/ScVEngmsfir,.$69.95 

XI TR5/Gnu CDROM. FuH src. SPARC binaries.$39.95 

Nebula for NeXTSTEP. PTgms for Intel MeXTCTEP...$59.95 

Ada Programming CDROM. Compilers, source. Outs.$39 95 

AmmaL CDROM. Amiga Sfiansware/Treeware....$29.95 

CDROM Caddies, Lifetime Guaranies...$495 


Top quality CD ROMs. 100% satisfied or full ralund 

WALNUT CREEK CDROM 

4041 PUca Lane. Sle D-212, Concord, CA 94529 

1-600-788-9907 Vrsa/HC AM Ex, Fax: 1-510-674-0021 


Inquiry 668. 


COMPUTER TELEPHONY 


Write your own Voice Moil software 

Cream advanced. mudf-Hnt vaieeJtex mail sysiems with 
VOS™, lha Editors" Choice Complete language for 
coin pula f/jclephona integration. VOS aupporto daLBba&aa, 
LANs., voice recognition, lex Mo-speech conferencing, 
switching and mor*. 

Call for free booklet Get into Interactive Voice 

Parity Software 

US: 415-989-0330 fax:415-989-0441 
Europe: +45-3940,8003 lax: +45-3940-7603 



Inquiry 672. 


DATA 

RECOVERY 

WHEN I.T. 
MATTERS 

Gala Reentry, Conversion, nuplloabcm S^len® 
Phone, 444(0) 17U-aSDMZ 
Fiw. *44 fdn-mWMD 


Any Taps, Optical, Cart¬ 
ridge ®i eny format 
whplher parllalry ovj 
written or damaged, Vpg 
Ihe world H.iiirlci^ In Tap* 
& Optical Dale Recovery 
can recover any data 
anywhere on Ihe surface. 
Racaveeea Irani VF, 1/4'. 
DC2M0, 4mm, 8mm 
Exabyte, DEC TKkk, 3400, 
Worm. Maonalo Optical 

VOGON 


Inquiry 677. 


DATA/DISK CONVERSION 


THE #1 CHOICE 

in disk & tape conversion 

for many loading corporations, government agencies, 
law firms, and companies in ovary industry-warfd-wkle. 

Free test < Satisfaction guaranteed 

Graphics Unlimited Inc. 

34100 Second St. North. Minneapolis, MN 55411 

(61 2) S&B 7571 FAX: (61 2) 588-8783 
1-800-745-7571 

Inquiry 678. 


COMMUNICATIONS 


SHARE YOUR MODEMS! 

using Connection Manager full featured, non' 
dedicated modem server for JPX or NetBIOS 
networks, 30 day $ back guarantee. Dala rales to 
115,200 bps using serial ports or multiport boards. 
Supports NASI, interrupt 14, or ANY Windows 
communication programs. Try the free trial copy 
on our BBS $105 LHe ver - $395 standard V er 

SOFTWAREHOUSE CORPORATION 

326 Stale Street, Los Altos, CA 94622 

(415) 949 9203 FAX (415} 949 0209 BBS (415) 949 0207 


Inquiry 669. 


COMPUTER BOOKS 


COMPUTER BOOK STORE 

Now, on the Internet I 15% discount of I most books Irom 
140 publishers. UNIX. CD-ROMe, Windows, internet, 
Macintosh. Electronic catalogs available by anonymous 
FTP from ftp .compij books .com- Download catalog from 
CompuServe (GO CBK) Personal, technical service, 
Worldwide shipping AH major cards. 

CompuBooks 

FtR1 Box 271D 512-321 -9652 

Cedar C reek TX 78612 USA Fax 512-321 -4525 

Orders only 800-080-6818 


Cross Assemblers ^ A/ 0t 
Simulators /A? 
Disassemblers 

PseudoCorp e/ 

921 Country Club Road, Suite 200 
Eugena, OR 97401 

(503) 603-9173 Fax (503) 683-9186 
_ BBS (503) 683-9076 _ 


Inquiry 673. 


DATA ACQUISITIONS 


InterLinlc - CNC 

sfc Easy-to-use DNC program that simultaneously runs 
up to 32 CNC controllers from one PC. 

# Heidenhain, Fagdr, Fidia, Deckel and ASCII down- 
load/upfoad protocol emulations available 

# Pius on-line tile copy, delete, rename and dir ulrlrties. 

# Free full functional two port demo available. 

JnterCAD - Centro de CAD/CAM, Lda. 

Rua da Cedofeita, 307 - 1 Tr, 4000 PORTO, PORTUGAL 

Tel: 2 2009979 Fax: 2 2009976 


Inquiry 674, 


Attention DOS and Windows users... 
now you can have file compatibility 
with all your Macintosh friends! 

With Mac SEE you can... 

- copy Res between DOS and Macintosh disks 

* rename, delete, and maka/ramove folders on 
Macintosh disks 

* format Macintosh disks (Including harddisks) 

But ONLY MacSEE features... 

• support for almost any disk including 1.44/2.55 Mb floppy, 
BIOS compatible hard disks, ASPi SCSI hard disks 
(SyOuesls, Bernouflis, MOs), and CD-ROMs 

■ rite translation for MacHinaiy and Bin Hen tiles, and moat 
common data Titos including EPS, TIFF, Tent, Excel, 
Photoshop, Quicktime Movies, ~ste. 

♦ Includes BOTH DOS and Windows versions in 
ONE package' 

MecSEE ia clearly a better deal than buying a whole, new 
Macintosh and MacSEE Is also cheaper than competitors that 
are unable to live up to half of these features. Try MacSEE 
under our 30 day money back guarenleel 

MacSEE is only $79.65 and can be ordered direct via check, 
money order. COD. or corporate PO from: 

REEVEsoft 

P.Q. Box 1554 * Ctemson, SC 29633 
(893) 654*7878 - (803) 654-5130 FAX - 715212200 CompuServe 
or vta credit card from Public Software Library St 1-BQ0-242-4775 
dr 713-524-8394 (713-824-6398 FAX). Mention MacSEE (itam 
411512) when ordering via credit card. Orders will toe Shipped 
within 48 hours, inquiries should too directed to REEVEsoft. 


Inquiry 679, 
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DATA/DISK CONVERSION 


FLOPPY DISKETTE 


HARDWARE 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from 
over 5000 formats including 3tf\ 5J4", 8” disk 
formats 4 word processors. Disk-to-disk con¬ 
versions also available. Introducing CD-ROM 
conversions. CaJJ for more info. 

Pivar Computing Services, Inc. 

166 Arlington Bgts. HdL, Depl, #B, Buffalo Grove. !L 60089 

(BOO) Convert (70S) 459-6010 


WE WROTE THE BOOK! 

Deal dir&ci with the company who developed 
the systems that most others use... 

SHAFFSTALL! Tap^Diskette 
Transfer/Conversion/Duplicatlon. PC/Minl/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 

1-800-357-6250 317-8422077 

S haffsta 11 Corporation (Fax} ai 7 - 042-0294 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 

* We are a manufacturer licensed by Sony 
Corporation. 

* Our disks are ail 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 

- Available products: 2HD, 2DD, video tape, 
CD jewelry box. 

■ Our own brand MEGA, OEM or bulk pack 
are also available, 

■ Duplicators & wholesalers are welcome, 

YHC CASSETTE IND. LTD. 

75 Salnlsbury Square. Scarborough 
Onl. Canada M1V3K1 

Tel: (416) 321-1179 Fax: (416) 321-8451 

INMARK INDUSTRIAL LTD. 

1A Man Foong Industrial BSdg. 

7 Cheung Lee Strest 
Chal Wan, Hong Kong 

Tel: (852) 558-2203 Fax: (852) 897-3700 


README. 1ST AND SAVE $.$ 

ATTENTION: Builders, Consul tarns. Corporate 
Buyers and Serious Hobbyists. ASCI is "HELPING 
YOU PUT IT ALL TOGETHER" with Mg savings 
on Cases. Motherboards, RAM, Hard Drives, I/O, 
CD-ROM, Modems, Keyboards, Monitors, Mice, 
Multimedia, Scanners and much More ,, 

FREE PRODUCT INFORMATION PACKAGE 

CALL: 1 800-238ASCI TODAY 

Local Voice: 51(5-935 1602 Fix: 516935-5231 
ASCI Computer, rm 7049 , HicfcsuQle, ny j tsoa 

Inquiry 687. 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
_ Educational Buyer since 1985 _ 

APPLE II® & MACINTOSH® 

SYSTEMS ■ PARTS ■ EXCHANGE REPAIRS 

Call for a Catalog .. 800"274-5343 

INT'L: 617-275-4600 * FAX: 617-275-4048 

205 BURLINGTON ROAD - BEDFORD, MA 01730 


Inquiry 680. 


Inquiry 684, 


Inquiry 688. 


DISK DUPLICATION 


FULL SERVICE DISKETTE & CD REPLICATION 

■ Complete Packaging, Assembly & Printing 

■ Custom Labels & Silkscreening 

• Available in all disk formats 

* 100% virus checked & copy-verified 
MANUFACTURING DISKETTES IN THE US- SINCE im 

5YNCOM TECHNOLOGIES INC. 

1000 SYNCOM DRIVE, MITCHELL, SD 57301 

1 -800-843-9862 


Inquiry 681, 


EDUCATION 


fl.S. & ACS. In COMPUTER SCIENCE 

17*6 American inslilute For Computer Sciences offers an In- 
depth home study program to eem your Bachelor ol Science 
at home B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL. C, C++, Data File Processing, Dale Structures S 
Opera! mg Systems M.5, program includes subjects in 
Software Engineering and Artificial intelligence. Ada and 
Using Windows courses else avallebte. Accredited Member; 
World Association cl Universities end Colleges. 

AMERICAN INST, for COMPUTER SCIENCES 

21014V Magnolia Ava.. Sulla 200. Biimmgham, AL 35205 

1 - 800 - 787-2427 • 1 - 205 - 323-6191 


Memorize* It 

Create your own multimedia flashcards on any 
subject using Pictures, Text and Sound, Interactive 
quiz helps focus on the hardest cards. Prim cards 
front and back on perforated paper. Creating decks 
is simple and fast. Windows or Mac. FREE catalog. 
Only $39, Reg $49 V15A/MC 

SideooEight Software 

P.O. Box 5004, Garden Grove, CA 92645 
714-952-4114 714-995-5725 Fax 

800-356-3316 


Inquiry 682. 


FLOW CHARTS 


Flow Chorting™3 for DOS 
Flow Charting™4 for Windows 

For flowcharts any way you want, 
calf for your free demo disk today! 

( 800 ) 525-0082 x !317 Patton^Patton 

Please see our ad on page 233 

Inquiry 685. 


WINDOWS FLOWCHARTER $129 

RFFlow 3,0 Is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win¬ 
dows; 200 shapes aula adjust In size: diagonal lines 
and curves; auto line routing and re-routing; OLE 
server; click on a shape to bring up a sub-chad; 
import/export bitmaps and metafiles; Call far free 
trial disk 

RFF ELECTRONICS 

1053 Banyan Court, Loveland, CO 30533 

Phone: (303) 663-5707 FAX: (303) 669-4860 


FOREIGN LANGUAGES 


OVER 150 LANGUAGES 

Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
language Systems for DOS, Mac and Windows, 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 

2)30 Sawielle fflvd. 304A, Los Angeles, CA 90025 
800-56^2099 FAX 310-996-2303 


Inquiry 686. 


HEWLETT-PACKARD 

Buy - Sell - Trade 

LaserJet CdorPro 

DeskJet DraftPro 

RuggedWriter DraftMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 

4117 Second Ays,, S Birmmgnam. AL 35222 

Phorw: (205} 591-4747 Fax; (205) 591-1106 
(600} 636-4633 


Inquiry 689. 


JAPAN MARKET 


Sell your software in Japan! 

Ara you rmsing Out On- one Oflhs faslesl growing maritote far Mac and 
Windows software in fre world? Leam how to gel tn by sutracnfcxng to 
Japan'* drat Enoilsh .Jariguiig* computer mugarirw - Ccmpullng 
Japan. Written by people vAv> know the induaby Oratef a FHEE TfllAL 
COPY, by taking or curtlny. Subscripted oriy US$93 « North America 
and ¥9,000 per year etsewhore — ndudes 3rd c{a&&a*tacs postage 

Computing Japan Magazine 

111 North America Elsewtiere: 

Hi Cedar St tera AK BWg, 4f 

SandpDKI’, ID 33B64 USA 5 25 -2. HirOO. Slutrjya ku. Tokyo 150. Jaaa?i 

Pfi:HB-2S3-ai;H Ph: 4114-3445-2515 

Fkc W 2S3 M10 Hr. *51-3-3447-4525 


Inquiry 690. 


LAN CARDS/UPS 


UK MANUFACTURER OF LAN CARDS & 
UNINTERRUPTIBLE POWER SUPPLY (UPS) 
SEEKS DISTRIBUTORS - WORLDWIDE. 

HIGH QUALITY, EXCELLENT PRICING 

BTS COMPUTERS (UK) LTD 

TEL: (+44) 582 487B7B 
FAX: (+44) 582 26226 

Inquiry 691. 


FLOW CHARTS 


COBOL STRUCTURE CHARTS 

The new PowerSlruclure for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOT! Forget 
manual flowcharting. PowerSlruclure will diagram 
your spagheiii code, do it in seconds, and free 
programmers for more important work. 

Now just £149. 

CyberMetrics 

5541 S. Marine Drive., Tempe, AZ B5283 

_ (602) 838-3310 _ 


READ JAPANESE) 

Become fully literate In Japanese with KANJI 2045 
lor Windows, a software-based study hit foF learning In 
read Japanese. Improve your career or do it lor fun. 
Send a check nr money order for $199 in U, S- Dollars. 
Free shjpplng worldwide. Write., call, or Fa* for more 
inlormation. 

Educational Software International 

272 Kalalau StraeL Honolulu. Hawaii 96625-2012 USA 

Phone 808-306-1161 FAX: 808-396-9231 


LANS 


Little Big LAN 

The most flexible network 

■ Peer to Peer LAN to 250 nodes 

* $75 total software cost, not per node! 

* LI nk via serial, paral fel, or Modems 

* Also via Ethernet or Arc net, or mix! 

* Typically only 40k of RAM 

Information Modes 

817-367-3339 1 P-0- Drawer F, Denton TX 7G2Q2 

Fax 817-382-7407 Orders 800-628-7992 


Inquiry 692. 
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THE BUYER’S MART 


NOTEBOOK PERIPHERALS 


Auto & Aircraft Power Adapters 

Galley adapters avaiteftte to power portebte i:mnpurn-rs end 
printers. Proprietary designs from Empire Engineering, Ihrrsugh 
distribution, or OEMs 

■ Small package wilh high efficiency 

• Plugs, beiwcen computer and lighter receptacle (12V and 2flV) 

■ *99 

• Designed .mi: made mi USA!' 

6S422 interface cards for PCMCIA. Custom adapter cards lor toas 
Instruments and Toshiba notebooks 

Empire Engineering 

California USA 

Lei 805/543-2816 fax 005/543-2820 


Inquiry 693. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

EVoryiturig you will need to Pajcka^c. OislOboto. flruj Ship Ysur 
SohwBrsIf From manuals and Diode's to makers and shippers 

LABELS * LABELS * LABELS 

For your diskettes, plain or custom printed 
plot matrix or Laser printer... Iras samples 

•••FREE CATALOG*•• 

Nice & Associates 

9586 MonllcGlIo Dr, Weal Cft&sler. OH 45069 

Phone/Fax: 513-779-7977 


Inquiry 698. 


SOFTWARE/ENGINEERING 


SAUNA: 3D THERMAL ANALYSIS 

• Models: PCBs, stacked plains, heatsinks, muftiboand 
enclosures. • All heat transfer modes: convection, 
radial ton. conduction * Interactive menu'driven 

• Thermal parameters library • Fast H Whal if': 
dimension, marl, linish, analyses * Easy to learn & use 

• IBM PC & Macintosh li 

Call or FAX for free evaluation program 

Tatum Labs, Inc. 

1287 N. Silo Ridge Drive. Ann Arbor. Ml 481 OB 

313-663-8810 FAX 313-663-3640 


Inquiry 702, 


SECURITY 


EVERLOCK - EVERKEY 

Software and hardware based copy protection. 
Features include - encryption, serialization, 
compression, remotely resettable dale and 
execution limits, user data flays and morel 
Call today and ask about our low cost Trial Kits 
and free demo disk. 

Az-Tech Software/ Inc* 

201 East Franklin St., Richmond. MO 840B5 

(800) 227-0644 (810) 776-2700 FAX (816) 776-8398 


Inquiry 694. 


THE ULTIMATE SOFTWARE SECURITY 

• STOPCOFY family - UNCQFIABLE copy protection 

• STOPVlEW spHIwaiB aneryfriidTi 

• NETLIMIT utUwurk EiuBnaB rneteurig 

• DOS, Windows, Macintosh, OS/2, support 

• No source code changes required - lor ANY ot our prod¬ 
ucts in ANY environment 

• Our products ttesfroy ALL of <jwr competition 

• Gall lor FREE demo disk, or to disc USE. aur products' 
MANY options 

BBI Computer Systems, Irtc. 

14105 Heritage Lena. Silver Spring , MD 30906 

S0O/TRY-ABE1I« 0OC/8TS-2224 • 301/871-1094 • fAX:301/«0-7545 


Inquiry 695. 


CRYPKEY SOFTWARE LICENSING SYSTEM 

"Hardware key-like protection without the hardware key" 

CiypKey is a sokware protection tool, offering 

• complete security Iruni any disk tupy pregram 

• complete compatibility wtiti any MS DOS 
pr MS WINDOWS 3.1 based machine 

• complete invisibility - no disk key. no hardware key. 

Eess support calls 

• instant disaster recovery 

CrypKcy is a sales tool, allowing you in sell your propram 

• by increments - enable the options the customer 
purchased 

• by number of runs - e g., sell 100 calculations for $ 439,00 

• by time period - e.g„ lease or demo your program 
lor 60 days 

CiypKey uses a numeric key that can be transmitted by phone 
or fax, Sell your customers more options, more copies, more 
time or more runs instantty, just by making a telephone call. 
(Great for overseas customers or distributors.) 

"NOW AVAILABLE FOR NETWORKS'' 

CRYPKEY IS PRODUCED BY KENQNIC CONTROL - 
ENGINEERING AND SOFTWARE SINCE 1972 

Ksnonic Centrois Limited * ? 175-121ft Street South East * Calgary. 

Attorta, Canada T2H 2S6 * (483) 25S-6200 * Arc (W) 25S-6201 


Inquiry 696. 


KEY-LOK™ SECURITY 

Piracy survival 11 years proves effectiveness 
of powerful multilayered security Algorithm ic 
response. Programmable memory. Econom- 
leaf. Transparent to PARALLEUSERIAL port, 
Count ers/Re al -T i m e-Cl ock. M u It i - p rod u cV 
feature licensing. DO S/NT/UN IX/OS2. 
Access control systems and disk drive locks. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle. Liltirton. CO 80122 

1-800-4 KEYLOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 697, 
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SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with Iwo-pass verification, edit language, 
operator stats, much morel Designed for 
the PS/2®, PC, XT, AT or compatibles. 

PCs from S395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/776/3443 

21929 Makah Fid., Fax: 2067776-7210 

Wwdway, WA mSO USA 800/356-0203 


SOFTWARE/EDUCATION 


DERIVE • NEW VERSION 3! 

DERIVE*. A Mathematical Asclstanl combines lhe 
power or computer algebra with Ihe ease oi a meou- 
driven interface. It solves symbolic & numeric 
equations, and does calculus, tog, vector & matrix 
algebra and more. It is programmable, & plots in 2 4 
3D. Suggested List Price now only $125' 

Req: MS-DOS PC compatible 6 S12K 

SOFT WAREHOUSE, INC, 

3660 Waialae Ave Sle. 304, Honolulu, HI 96316 

Ph: (806) 734-5601 Fax; (608) 735-1105 


Inquiry 699. 


SOFTWARE/ENGINEERING 


New Low Cost SPICE!! 


* DOS, Alpha, Macinlosti 

* Windows A Windows NT 

* IsSrtCE^ Real Time SPICE 
- Anstog/Mixed Simulation 

* Sc hemal! c Entry 

* Filter Design 

P.O, Bo* 710 San Pedro, CA 9073343710 
(318)833-0710, FAX (310)833-9658 

Call for your Free Demo end mlormalten 


■ Model Libraries, RF, Power 

* More Then 5000 parts 

■ Waveform Analysis 

* Full SPICE programs 
starting at $95. C om pie te 
systems, SS05-S2595 


intusoft 


Inquiry 700, 


SOFTWARE/GRAPHICS 


New Version! 

AccuSoft image Format Library 5.0 

Programmers: Add support for 36 raster 
fife formats instantly! 

TIFF, JPEG, PCX, TAFIGA, DIB, DC*. GIF, BMP, 
WMF, PICT, WPG, EPS, Group 3, Group 4 
New Formats: Pholo CD. Photoshop, ASCII, 
KoFax, RLE, LaserData. CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, X8M, ICO, lOCA, CX2, XPM. 
CUT, Braoktrout, MAC, MSP. 

Guaranteed to read ati raster images in existence 
in the listed formatsf 

❖ Import, export, scanning, conversion, compression 

* Priming, display, image processing 
$ Supports all languages 

# Fax fomnais and multi-page images 
£ Rotate, zoom, scale, color reduction 

# Thumbnails, sharpen, special-effeels 

* Windows, NT, WinPto Gold 32, vex. VBX32 

Watcom, OS/2, MAC, UNIX, Clipper, FoxPro_ 

AccuSoft Corp. Call 800-525-3577 

Two WesttxHO Business Park WwUwra, MA 01581 USA 

TEL (508) 898-2770 FAX (508) 698-9662 


Inquiry 701. 


SOFTWARE/GRAPHICS 


TG-CAD Professional v. 5.0. Windows/DOS 

Build ihe CAD application you wanl, foe way you want 
with Ihis new and exciting v. 5.0 ol TG-CAD 
Professional. Includes TG-CAD 2D, TG-CAD 3D. TG- 
CAD DXF Translator A TG-CAD Draw. Comes as Win 
DLL Win Lih 8, DOS Lib. Written In G'. Available with 
or without source. 30 day guarantee, Free, 56 page 
Technical While Paper Call or write today.. 

DISK SOFTWARE Inc. 

109 S. Murphy Rd.. Plano, TX USA 75094-1152 

TeU21 4) 423-7288 1-M0-635-771GQ Fax (214) 423-72M 


Inquiry 703. 


IMAGING 

developer toolkits 

What the experts say... 

H ...tfyi>u need top-notch rotor support 
consider UtADs terrific 24-bit toolkit * 

-Imaging Majjuint, Hancli, 1994 

'We chose UiAD's QPEG and CMP) compression 
technology over ather ui : a stable solutions fur its image 
quality, ease of integration and speed performance / 

-Dr. Hichacl louplnrul, Frcuidcni & CKO, Curd Corp. 

\.greal compression without using the lossy' 
techniques of other bigbeompresston algorithms, ’ 

-fit, frUgvinc. March 15,1994 

LEADTOOLS is the choice of over 2,000 
■developers includlnji Corel, Sharp Elec ironies, 
Kodak. Xerox and Truevision, LEADTOOLS has 
ihe most functions, the most formats. Call today 
ft>r eumpk'le informally n! 

JO day rbkfrrt trial - FREE dr*t* disk! 

1-800-637-4 699 

Lead Technologies, Inc. • charitme. sc zsjm 
7W452-553J * (fca) 7W4-37Z-HI6I » CompuSeiw: "CO LEAETECH" 

Inquiry 704. 


Sirlin’s CAD ++ ENGINE™ 

* Programmers Toolkit supporls Read/Wrile d( 
AutoCAD DWG & DXF Fries, 

- Object oriented, modular, database* I ike access 
to CAD da|a. 

* View, Print, Plot, and Pick modules. 

- Available for C/C ++ for DOS, Exlended DOS, 
Windows, Sun, Macintosh and other Unix systems, 

Sirlin Corporation 

25 Orchard View Dr, Londonderry, NH 03053 USA 
Phone; (603) 437-0727 * Fax; fe03) 437-0737 


Inquiry 705. 


SOFTWARE/SCIENTIFIC 


VT e X Scientific Desktop Publishing 

- Scalable Fonts - Font etlects - Typeface customization 

• Equations ■ Tables ■ Graphics * Foreign languages 

- Multi-lingua! spell & hyphenation * IDE * On-line help 

• Dos, Dos-32 and Windows versions • Frern $169 
TTcX of TomorroW-Notices of AMS r March 1391 

Gall now for a FREE DEMO DISK 

MicroPresS/ Inc. 

68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-803 8 


Inquiry 706. 



















































SOFTWARE/SCIENTIFIC 


STATISTICS 


UTILITIES 


EXPERIMENTAL DATA FITTING 

SCIENTIST*" is the leader In experimental data 
fitting. Fil combinations of user-defln&d algebraic 
and differential equations or Laplace transforms - 
atso splines and Interpolating functions. Includes 
3D plotting and a scientific worksheet. Requires 
Windows. $295. Model libraries also available. 

MicroMath Scientific Software 
1-800-942 62S4 Fax: (B01) 943-0299 


Inquiry 707, 


SOFTWARE/TYPESETTING 


Mic roTgX 

Includes LaT E X 2e 

For documents as effective as your words J 

Publish elegant document* * even wlih eorrpfex 
maihematicai/sdenlific equations or in loreign languages. 

* Exclusive Integrated Quick-Previewer 

■ FREE demo disk * FREE shipping 

Micro Programs Inc. 

251 Jackson Avb.. Syossct, NY 11791 

Tel: (516) 921 1351 BO&TexdALL FQX: (516) 921 -1M4 


Inquiry 70S. 


SOFTWARE/VOICE/FAX 


HIGH LEVEL C LIBRARIES 

Mulli-Vcko and Mulli-fix arc complete envelopment C toolkits 1o 
access alt itvn features for most voice and fix processing boards 
available today. Jr twfps you write MULTI-LINE VOICE (andfor) FAX 
APPLICATION in mibutfi^. Matty example programs and libraries ara 
ttaluvnd wH h folly coiraiwiiied source cwte- VISA/WG Accepted 
Multi-Voice lor Dialogic, Flhetwax. or Powerfine II. 1599 
Multi-Votoe for Single Line Watson Riiard: $88 
Multi Fax (or CAS ftntel SalisFAXliofi}: *199 

ITI SOFTWARE 

Fax-Qn-DemBinJ for information: (514)835-2216 
Teh 514-597-1692 Fax; 514-52&-W BBS; 514-B35-S945 


NCSS 5.x Series - $125 

Easy-to-use menus & spread sheet . Multiple re-gressiofi , 
T-leals ANOVA {up to 10 factors, rep, measures, 
cavariancS). Forecasting. Factor, duster, & discriminant 
analysis. Nonparamethca. Cross Tabulation. Graphics; 
histograms, box, scatter, etc. Reads. ASCI I/Lotus. Many new 
add-on modules 

NCSS 

329 North 10OO East Kaysville, UT 84037 

Phone: 801 -546-0445 Fax: 801-546-3907 


Inquiry 709. 


TESTING SOFTWARE 


PCTest 2.2 for Windows 

If you have a new PC or your PC ia about to run out of 
warranty, you need this. A new PC should be tested or burnt 
for 72 firs before ifs sdd. But no company does it, no matter 
what salesmen say. PCTest Is designed to bum a PC and 
find potential problems in a few days instead or 3 to 12 
month* later. $3,4.99 + $4 S&H (lei class mat)). 

MC, VISA (expiration date needed), check. 

To Order: Fox to: (71 3) 974-0755 
or mall to: 

Hive Technologies Co. 

SBS1 Meadowglen #135, Houston, TX 77042 


Inquiry 710. 


UTILITIES 


PEN PLOTTER EMULATOR 

FPLOT turns your printer Into an HP pen plotter. 
Fast hi-nes, no Jagged tines. Vary lino width, cotor. 
Screen preview - zoom, pan. Works with mosl 
CAD programs. Supports most printers. Requires 
DOS 2,1 or higher. S119+83 S&H. VlSA/MG/Chk/MO. 

FPLOT Corporation 

24-16 Sterrcway St., Suite 605. Astoria, NY 11103 

718-543-3505 


Inquiry 711. 


ZSORT 

Sort huge files fast on a PC. Choose records 
to sort using INCLUDE expressions. 

individual $20 Network $35 
One Site $100 Company $400 
Manual $10 

ZIPFAST Box 12238 

Lexington. KY 40561 2238 


Inquiry 712. 


WINDOWS 


-FREE INTERNET 

217 - 322-1111 

Full Access 144K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 

Voice Help 1-217-322-1212 


Inquiry 713. 


NEW FOfl 1995 

COLOR 

IN THE BUYER S MART!! 
Attract the attention of your 
customers with the addition of 
color to your ad. 

Call MARGOT SWANSON for Details 

603-924-2656 * Fax 603-924-2683 


Something Missing? 

Complete your BYTE collection by ordering Back Issues today 



1991 1992 1995 1994 


January 

February 

March 

April 

May 

June 

July 

AUgUSl 

September 

October 

November 

December 

Special 

Issues 


















































Outlook '92 

Windows *92 

Wind™** '93 


P.irtubiEilv ’91 

1 I Guide Summer H 


B frill dr Ml -9J 



Special Issues U.S. Delivery 83.00 Foreign $4,00 

1990-91-92-93-94 U S, Defray (6.00 Foreign $8,00 Canada & Mexico $6.50 
All issues prior to 1990 U.S. Delivery $5.00 Foreign $4.00 

All checks must be in ILS. funds and drawn on a LLS. bank. 

The above prices include postage in the OS. 

Please indicate which issues you would like by checking(V) the 
boxes. Send requests with payment to: 

BYTE Back Issues, One Phoenix Mill Lane, Peterborough, N.H. 03458, 
(603) 924-9281 


□ Check enclosed 
Card #__ 


Charge: □ VISA □ MasterCard 


Exp. Date, 
Signature _ 

Name _ 


Address, 


City. 


BVTE 


State 


.Zip 


Because the Expert s decide. 


All orders must be prepaid. Please allow four weeks delivery. 


DECEMBER 1994 BVTE 285 




































































ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the response card by mail or fax! Let them know you saw it in BYTE! 


Inquiry No, 


Page No, Phone No, 


6142 ABACUS SOFTWARE 

186 

000451-4319 
ext B12 

274-275 ACC CORP 

278 

000-5407274 


667 

207 

63-54 


559 


225 


557 


ACORN COMPUTERS 
ADAPTEC 

ADVANC ED LOGIC RESEARCH 205 
* ADVANCED MICRO DEVICES (N.A.] 99 
1 W-m AER ENERGY RESOURCES, INC 59 
174-175 AERONICS, INC 157 

212-213 AGE LOGIC 267 

55 ALADDIN KNOWLEDGE SVS 05 

ALADDIN KNOWLEDGE SYS 204PC 3 
ALADDIN KNOWLEDGE SYS 264NE 4 
ALTA RESEARCH CORP 279 

ALTEX ELECTRONICS 264M W 2-3 

ALTEX ELECTRONICS 
ALTEX ELECTRONICS 
AMERICAN LUNG ASSOC 
AMERICAN LUNG ASSOC 
AMERICAN POWER CONV 
AMERICAN POWER CONV 


40155 +44(0)223354206" 
268 500-934-2766 

714-501-6770 
BOG-222-9323 
BC0-763-3720 
512-253-0040 
619-455-0600 
&00-223-4277 
800-223-4277 
000-2234277 
800-423-8535 
BOD-531-5369 
800-531-5369 
8QC+531*5369 
aOO-LLTNG-USA 
264SO 4 800-LUNG-USA 
32A-0 
32-33 


264NE 2 4 
264 SO 2-3 


246 

215-216 


209 

166-167 

168-107 

S47 

160-151 
66 


AMREL TECHNOLOGY. INC 
ANTE* ELECTRONICS 
APPLE COMPUTER INC 

APPRO INTERNATIONAL INC 
ARISTO GRAPHIC SYS (INTL) 
ARISTD GRAPHIC SYS (U S ) 
ARTEK SHL (INTL) 

AT&T PARADYNE 

ATI TECHNOLOGIES INC 

ATMA TENDERING SYS SRL 

AUTODESK INC 

AXIS COMMUNICATIONS 


275 

270 

2-3 

270 


B 

67-68 BEST POWER TECHNOLOGY 

45D BIX (N.A.) 

190 0OOKLINK TECH- 

INTERNETWORKS (NAJ 
69-70 BORLAND INTERNATIONAL 


192 BUFFALO PRODUCTS 265 

BYTE BACK ISSUES 40IS 12 

BYTE BACK ISSUES 264MW I 

BYTE CARD DECK 264PC 4 

BYTE BACK ISSUES 264S0 1 

BYTE EDITORIAL SURVEY 234 

BYTE IT SERVICES ‘94 160 

BYTE NETWORKING 128 

BYTE ON CD ROM 186 

BYTE PUBLISHER'S STATEMENT 231 
BYTE READER 178 

BYTE REPRINTS (NAJ 136 

BYTE SUB MESSAGE 148 


176 CALIFORNIA PC PRODUCTS INC 100 

531 CARDIFF SOFTWARE 40IS2B 

S44 CENTRIC PMSBV 40IS26 

501 CHERRY 

MIK ROSCHALTER GMBH 4DLS 20-21 

71-72 COLORADO MEMORY SYS 12-13 


73 


74 


COMPAQ CONTURA(NA) 
COMPAQ DESKTOPS (NAJ 
COMPAQ ELITE 
PORTABLE (N.A.) 

502-503 COMPEX INC 
75 COMPUSERVE (INTL) 

* COMPUSERVE (NA) 

75 COMPUSERVE (NA) 

75 COMPUTER ASSOC REAUA 


79 COMPUTER ASSOC UNICTR 


COMPUTER ASSOC 
VISUAL OBJECTS 


126-127 

137 

150-151 
MIS 23 
177 
17GA-B 
177 
147 

123 


35-37 


COMPUTER DISCT WREHSE 255A-P 
COMPUTER DISCT WREHSE 256-257 
COMPUTER EXPO 95 4CIS 26 


Inquiry No, 


Pago No, Phono No, 


0OD-8HMAPC 
depl A2 
000-SBAMREL 
310-532-3092 
000*732*3131 
6X1750 
800-327-5464 
224 +49-40-54747-111" 
224 500-631-7646 

162 39 573 934745 

54-56 006402-3333 

ex1622 

13fi 905-002-2600 
ext 4441 

40IS 28+39 2-295-31350" 
11 800-220^601 
40IS 13 +46-46136130** 


95 

CIU 


800-605-4775 

800-453-SURF 
800*330*6464 
ext 9577 
800-345-2356 
603-924-9281 
603-924-9201 
603-924-2596 
603-924-9281 

508-429-2303 

000-924-6621 


800-394-4122 
619-259-6445 
+31 71 323 626 

+49-9643-10-206 
00045149097 
Bit 755 
000-345-1518 
800-7394343 

800-345-1510 

714-630-7302 

614-529-1349 

000-8405199 
800434-REAL 
dept26500 
000-225-5224 
dept 10600 

800-225-5224 
depl1450Q 
800-959-4CDW 
000-959-4CDW 


504 

COMPUTER QUICK 

403SS 

415-061-0330 

560 

COMPUTERLANE UNLTD 

264PC1 

000-5203402 

267 

CONSOLIDATED S/W PROD 

278 

800-737-8763 

61 

CORELDRAW 

23 

613-723-3733 




ext 28 

217-210 COROLLARY 

260 

714-25O404O 

154 

CREATIVE LABS INC 

4849 

800-999*5227 

155 

CREATIVE LABS INC 

71 

6OO-990-5227 

156 

CREATIVE LABS INC 

81 

800998-5227 

82-83 

CTX INTER NATIONAL INC 

105 

909-595-6293’ 1 

04-08 

CURTIS INC 

144 

612-631-9512 

86*87 

CYBEX CORP 

171 

205-430-4030** 

194-195 CYBEX CORP 

249 

205-4304030" 

508-506 CYBEX CORP (INTL) 

cm 

2O5-4304O3O** 

276-277 CYCLADES CORP 

273 

600*347*6601 


D 



1G2 

DALLAS SEMICONDUCTOR 

143 

800*258*5061 


DATAPRO (INTL NOT EUROPE] 

150-1 SI 


196 

DATAUJXCORP 

248 

000-DATALUX 


DELL COMPUTER CORP (N.A.) 

cm 

000-626-8260 


DELL COMPUTER CORP (N.A.) 

civ 

000-626-0260 


DELL COMPUTER CORP (NA.) 

86A-Q 

800*626*8260 

66 

DELPHI INTERNET SERVICES 

189 

00069S4OO5 

267 

DESIGN TECHNOLOGY 

232 

619-448-2886 

565 

DIGICOM INC (INTL) 

99 

*886-2-752-6670 

566 

DIGICOM INC INTL) 

101 

+006-2-752-6070 

553 

DIGITAL NIPG 




(ETHERWORKS) (INTL) 

119 

+44(9)734-206008 

197-198 DISTRIBUTED PROCESSING TECH 259 

800-3224376 

597-500 DR HUGGLE & PARTNER GMBH 4QI5 6 +49-241403117** 

279-266 DTC ELECTRONICS HUNGARY 

276 +36-27-307-292" 


E 



529630 ECG (INTL) 

291 +31*4930-22716" 

262-263 ELMA ELECTRONIC 

275 

510-056-3400 

264 

EMATEK GMBH 

277 +49-221-529666" 

541-542 ERGQTRON EUROPE 

401$ 9 +31206966065 

509-51D EUTRON 

4015 14 

+39-35*692-229" 


F 



539-540 F A H SIMULATIONS 

40IS 15 

+31 13427516" 

511-512 FASTHARDLOCK 

401$ 27 

+49-89-539800-20 

536 

F1N5QN 

4015 29 

+39 2-6698-7027 

526 

FIRST INTL COMPUTER 

403S2 +0802-717-4500" 

199-299 FIRST SOURCE INTL 

252 

714448-7750 

91 

FRAME TECHNOLOGY (NA.) 

101 

800.U4FRAME 




6X1 616 

89-90 

FRONTIER TECHNOLOGIES 

96 

414-2414556 

279 

FUZtCALC 

278 

800472-6183 


G 



229 

GAGE APPLIED SCIENCES, INC 274 

614-337-6893 

220 

GAMMA PRODUCTIONS 

276 

600-974-2062 

* 

GATEWAY 2000 

72A-J 

800*846-2058 

* 

GATEWAY 2000 

72-73 

800-046-2050 

92-93 

GLENCO ENGINEERING 

149 

800-562-2543 

252-253 GRANITE DIGITAL 

275 

510-471-6442 

76-77 

GREENVIEW DATA 

69 

8OD4S0-3340 

513 

GREY MATTER LTD 

40IS 17 

+44(0)364*53071" 

261-202 GTEK INC 

273 

900-2824835 


H 



1 

HEWLETT-PACKARD 

2S-29 

800421-0440 




ext 8574 

* 

HEWLETT-PACKARD 

39 

800-533-1333 




ext 8464 

* 

HEWLETT-PACKARD 

7077 


* 

HEWLETT-PACKARD 

92-93 

800-LASERJET 




«xt8549 

554 

HITACHI 

49)$ 16 

+44-01-049-2092 

230 

HI-TECH INSTRUMENTS 

275 

713-980-9040 

534-535 HOCKWARE 

401S 11 

919-380-0616 

231 

HOOLEONCORP 

275 

602-634-7515 

94-95 

HOfltZQNS TECHNOLOGY 

116 

619*292-8331 

206-289 HYPERBOLE STUDIOS 

200 

206441-8334 

286 

1 

IBM OS/2 

1017 

BOO-3-1 BM-OS2 

96 

IBM POWER PC (N.A.) 

120-121 

800-IBM-6676 




ext 621 

97 

IBM SERVER 

196-107 

000-772-2227 

98 

IBM VISUAL AGE 

57 

800-ISM-CALL 




dept SA005 

186-107 ICCNOWX INC 

222 

600-943-0292 


Inquiry No, 


Pago No, Phono No, 


259 

IERC 

272 

016-642-7277 

221-222 IGC INC 

261 

000*566*5597 

564 

INNOVATIVE SOFTWARE {1 N"TL) 136 

+49-69-236929 

99 

INTEGRAND RESEARCH 

114 

209-651*1203 

* 

INTEL CORP 

82-83 

800*538-3373 

* 

INTEL CORP (N.A.) 

40A-D 

000-530-3373 

100-101 INTERGRAPH 

152 

800-763*0242 

546 

INTER SiS AUTOWACAG 

40IS22 

+351 1441 2247 

232 

10 TECH 

274 

216-439-4091 

152453 ITERATED SYSTEMS 

154 

800-437-2285 

201 

J 

JAMECO ELECTRONICS 

253 

800*031-4242 

256 

JD INTL 

272 +806-2-582-1637" 

* 

JDR MICRODEVICES 

271 

600*536*5000 

180-181 JSB 

182 

800-359-3400 


K 



233 

K1LA 

274 

303-444-7737 

104-106 KINGSTON TECHNOLOGY 

125 

714-435*2600 

515 

KUO FENG CORP 

4015 31 

+886*2*754-3498" 

L 

223-224 L A TRADE 

258 

800-433-3726 

234 

LAGUNA DATA SYSTEMS 

276 

000-936-TAPE 

537 

LANSQUFSCE 

4915 16 

+44-223*237778 

516 

LIGATURE LTD 

4015 4 

+972*2-513553 

177 

LI IKKUVA SYSTEMS INTL 

156 

916*676-0676 

517 

LOGIC PROGRAMMING ASSOC 4CIS 30 

600*949-7567 

168 

LOGkClELS ET SERVICES DUHEM 46 

+33149700455 

106-107 LOGITECH INC 

112-113 

800*245-0000 




exi 7014 


M 



518 

MAGIC fMSE (INTL) 

241 +972-3-751-1901" 

263 

MANCHESTER EQUIP CO 

264NE 1 

516-435*1199 

170-171 MARX DATENTECHNIK GMBH 

224 

+49*8403-1555. 

290-291 MEDIA ON 

202 

SQ0-552-7835 

519 

MEGADATA 

4015 30 

516-589-6850" ’ 

211 

MICRO 2000 

266 

80O-S64-0O0B 

549-550 MICRO DIRECT INTL 

401$ 10 

415-325*3178 

203*204 MICRO SOLUTIONS COMP PROD .253 

800*295-121:4 

205-206 MICRO SOLUTIONS COMP PROD 255 

000-295-1214 

235-236 MICROBOARDS 

276 

612-448*9800 

248*249 MIC ROC AL SOFTWARE, INC 

279 

000-969-7720 

214 

MICRO-INTERNATIONAL, INC 

262 

000-967-5667 

* 

MICROSOFT CORP 

8-9 

800-240-4762 




extSHY 

1 

MICROSOFT CORP 

20*21 


* 

MICROSOFT CORP 

42*43 

800-434-3982 




axtVNH 

* 

MtCROSTAR LABORATORIES 

274 

206-453-2345 

109 

MICROWAY 

199 

508-740-7341 

181 

MtNJOOM / CLASSNET VIDEO 

96 

+972*2*637576" 

191 

MOBlLECOMM / BELL SOUTH (N.A.) 119 

000-505-3630 

254*258 MYSTIC SOFTWARE 

279 

800-697*8426 


N 



110-111 NANAO USA CORP (NA) 

79 

310-325*52012 

237 

NATIONAL INSTRUMENTS 

277 

512-794-0100 

* 

NETWORK COMPUTING 




DEVICES (N-A.) 

175 

800*793-7630 

202 

NEVADA COMPUTER 

254 

S0O-982-2925 

112 

NOVELL INC (N.A.) 

133 

800-554-4446 




410 

113 

N5TL - PC DIGEST (NA) 

241 

610*426*7087 

* 

NSTL - WORLD DOMINANCE 

210 

610-941-9600 


0 



278 

OBJECT MANAGEMENT LAB 

277 

800-67B9-OML 

11VI IS OCEAN ISLE SOFTWARE 

229 

000-677-6232 

520*521 OCEAN ISLE SOFTWARE (INTL) CIV 

407*770*4777 

* 

OLIVETTI SPA 

B0IS 1-8 

+39-1-255-24013 

514 

OLIVETTI SPA (INTL) 

120-121 

+39*1-255*24813 

525 

ON TIME MARKETING 

40IS22 

+49*40-437472 

* 

OSBORNE MCGRAW-HILL 

16CH61 

000-022-8150 

' 

OSBORNE MCGRAW-H1U 

255 

800*822*8158 


P 



226 

PACIFIC COAST MICRO 

254 

619-581 *6040 

* 

PACIFIC DATA PRODUCTS 

161 

619-625-3685 

116 

PASSPORT DESIGNS INC 

97 

415-726-0280 

117 

PATTON & PATTON 

233 

800*525-0082 




6X1 114 

116-119 PC POWER & COOLING 

19 

600-722-6555 


BYTE DECEMBER J994 















ADVERTISER CONTACT INFORMATION 


Inquiry No Page No. 

Phono No. 

m 

PEFtSOFTINC 

223 

800-36&-52 S3 

121 

PERSOFTINC 

227 

000-360-5203 

236 

PERSONAL TEX 

277 

000-000-7906 

522 

PHAR LAP SOFTWARE INC (im.) 175 

617-661-151D 

• 

PHILIPS LMS 

40IS24 

719-593-4105 

545-546 PHIUPS LMS 

40IS25 

719-593-4185 

523 

PHILIPS MONITORS (INT'L) 

126-127 

+31-40-73-63-20 

122-123 PINNACLE MICRO 

7 

71+727-3300 

124 

PKWARE INC 

132 

414-35+0699 

125 

PKWARE INC 

134 

414-3S4-0699 

172-173 PLEXTOR 

44 

0OO-BB6-2603 

182-163 POLYGON GMBH DATA SYS 

IBS 

*49-521-9061322" 

126 

POPKIN S m fi SYSTEMS INC 

237 

212-571-3434 

* 

POWEH PC FORUM '94 

219 

509-429-2303 

265 

PRACTICAL ENHANCED LOGIC 

272 

000-345-SCSI 

268 

PRACTICAL ENHANCED LOGIC 

272 

ei»-345-SCSI 

561 

PR3MAX ELECTRONICS \ 

284PC2 +306-2-695-7064" 

1W 

PROGRAMMER'S PARADISE 

66-67 

900-309-9227" 


Q 



137 

GNX SOFTWARE SYSTEM S LTD 215 

000476-0566 




exi 161 

239 

OUALSTAR CORP 

276 

000-463-0600 

126 

QUARTERDECK OFFICE SYS 

47 

310-392-9051 

184-165 OUARTON USA 

226 

000-520-8435 

129-130 QUATECH INC 

246 

000-553-1170 


R 



131 

RAINBOW TECHNOLOGIES 

53 

800-852-6569 

260-281 RCf 

273 

908-874-4072 




erf 71 

200 

RECOHTEC INC 

269 

800-729-7654 

240 

RHETTQREX, INC 

273 

406-3704661 

132-133 ROSE ELECTRONICS 

228 

000-3334343 


inquiry No* Page No, Phone No. 


S 


536 

SAMTRON 

4DIS7 

+49 0196403829" 

163-164 SCEPTRE TECHNOLOG IES 

155 

800-780-2678 

219-220 SCtTECH INTERNATIONAL 

251 

000-622-3345 

134 

SEQUITER SOFTWARE INC 

173 

403-437-2416 

157 

SERIF INC 

159 

000-697-3743 




code BY12 

257-258 SHAFFSTALL OOHP 

277 

800-240-3475 

292 

SIEMENS MIXOORF 




INFO (EUROPE) 

150-151 *494821-80+36-60 

250-251 SIGMA TECH SOFTWARE 

274 

810-368-6132 

* 

SILICON GRAPHICS (INTL) 

158 

415-940-4337 




erf 0211 

* 

SILICON GRAPHICS (NA) 

158 

000-000-7441 




erf 0211 

271-272 SILICON WAREHOUSE 

272 

800-347-4807 

241 

SILtCONSOFT, INC 

276 

800-969-4411 

102-103 SMILE INTERNATIONAL INC (N.A.) 152 

000-253-2872 

178-179 SMITH MICRO SYSTEMS fi SAW 

220 

7 M-362-2345 

165 

SOFTARC 

102-103 

905-415-7151“ 

524 

SOFTWARE SECURITY 

40IS32 

203-656-3932“ 

562-563 SOLI D COMPUTER G MBH (INTL) 137 

+49-89-3159146 

135 

SONY 

135 

80O-&5-MAGIC 

268-269 SOUND MINDS TECH 

276 

B0CLB32-7O7O 

136 

STATSOFT 

115 

918-563-4149 

137-13B SYSTATINC 

157 

312-543-5035 


T 


242 

TALKING TECHNOLOGY INC 

274 

860-685-4884 

139 

TEKTRONIX 

190-191 

060-835-6100 
erf 1000 

140-141 TEXAS INSTRUMENTS 

88-87 

800-TI-TEXAS 

142 

TOSHI0A AMERICA INC 

62-63 

800-457-7777 

533 

TRAYEUNG SOFTWARE (INTL) 

95 t4+(0) 1734 828B3G 

247 

TRI VALLEY TECHNOLOGY INC 

274 

510447-2030 

* 

TYPHOON SOFTWARE 264PC 4 

805-968-7833 


inquiry No. Page No. Phone No. 


V 


243 

VIDEX, INC 

273 

5Q3-758-05S1 

143-144 VIEWSONIC 

HI 

909-869-7970 

273 

VIMAN SOFTWARE 

275 

408-459-0870 


w 



525 

WALKER, RICHER fi 




QUINN (INT'L) 

133 

206-324-0407 

145 

WATCQM C/C++ 10.0 

31 

519-8B6-37(H 

169 

WIBU (INT'L) 

46 +49-721 -377-455" 

169 

WIBU (U.S.) 

48 

301-570-3497 

244 

WINTEK CORP 

277 

800-742-6809 

148 

WORDPERFECT / NOVELL 




APPUGATIONS GROUP 

2+25 

800-528-2615 

210 

WORLDWIDE TECHNOLOGIES 

250 

215-922-0110“ 


X 



551-552 XIRCOM EUROPE NV (INTU 

79 

+31-3-360-3856 

146-147 XVT SOFTWARE INC 

216 

800-670-7088 


z 



149 

ZENITH DATA SYSTEMS 

15 

808-&41-5081 




erf 5158 

150 

ZEOS INTERNATIONAL 

196-197 

800-554-5226 

245 

Z-WORLD ENGINEERING 

276 

910-757-8737 

158-159 ZYXEL USA 

108 

714-693-0808 


' Correspond diwcsiy wish company, 
* 1 indicates FAX Number 


Regional Edition Dell unions 

IMA - Ads only appear in Worth- America Erfition 
IS/INTL - Ads only appeal In International Edition 
MW - Ads only appear in Mldwe&l Region Edition 
PC - Arts only appear m Pacific Coast RBgmn Edition 
SO - Ade only appear In Southern Region Edition 
NE - Ads only appear hi North-easi Region Edition 


BYTE ADVERTISING SALES STAFF 


William M. Dwyer , Vice President of Sam 1900 O'Farreit Street, Suite 200, San Mateo, CA 94403, Tel (415) 513-6864, Fax: (415)513-6867 
Diane Ueberman, Director r inside Advertising Safes. One Phoenix Miff Lane , Peterborough, NH 03458, Tel. (603) 924-2518. Fax ; (603) 924-2663 


NEW ENGLAND 

ME. MH. VT, MA, RF, CT, ONTARIO 
CANADA & EASTERN CANADA 
Sanford L Flb-i&h (617) 860-6344 
Palricia Payne (603) 924-2S&4 
McGraw-Hill Publications 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617)866-6899 


SOUTHEAST 

NC„ 5 Q, GA. FL AL, TN. MS. Afl, LA, 
KY. DC, MD. VA, WV 
MaryAnn Guiding (404) B43-47B2 
Brian Minina (603)924^2651 
McGraw-Hill Puhiications 
4170 Ashford-Dunwaody ftd.. Sute 520 
Altarrta, GA 30319 
FAX: (404) 252-4056 


SOUTHWEST, 

ROCKY MOUNTAIN 

CO, OK, TX 

Jennjer Walker (214) 7D1-B4S6 
Kevin Leiy (603) 924-2527 
McGraw-Hill Pub]icaiifln& 

14550 Quorum Dr„ Sul(& 300 
Dallas. TX 75240 
FAX: (214) 901-5205 


EAST COAST 

NY,NVC,.NJ,DE,PA 

Kim Norris (212) SI 2-2645 

Jgnalhjjn Sawyer (603) 924-26S5 

McGraw-Hill PublHatlbns 

1221 Avenue g* Amaricas-2Btti Floor 

New York. NY 1002D 

FAX: (212) 512-2075 


MIDWEST 

IL, MQ„ KS, LA, ND. SD, MN, 
Wl, NE, IN. Ml, OH 
Lon SHverstem (61+) 0&9-4SOS 
Ed Ware (603) 924-2664 
McGraw-Hill Publications 
921 Esstwind Drive, Guile 1 18 
Westerville, OH 43031 
FAX; (614) 869-4999 


NORTH PACIFIC 

NORTHERN CA, OR, ID, MT, WY, UT 
Roy J- Kopa (413) 513-6661 
lafitas Bail (603) 924-2662 
SILICON VALLEY, Hr, WA, AK, 

W. CANADA 

Susan Werner (415) 513-6B62 
Jamas Bar- (603) 924-2662 
McGraw-Hill Publications 
1000 O'Farrell Slreet, Suite 206 
San Male*, CA 94403 
FAX: (415) 513-5587 


SOUTH PACIFIC 

ORANGE COUNTY 
SAN DIEGO COUNTY 
Beth Duds* ( 714 ) 753-5140 
Mark Spares (71+) 753-8140 
Brad DlJcOn (603) 924-2574 
McGraw-Hill Publications 
16635 Alton Pkwy r Stale 290 
Irvine. CA 92718 
FAX: (714)753-8147 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hurdware/Soflware Snowcat* 

Mark Stone (603) 924-2695 
Eflen PerNam (603) 924-2598 
BYTEPudlrcatlena 
One Phoenix Miti Lane 
Peterborough, NH 03459 


The Buyer * Mert/Cleuthert* 

Margoi L Swanson (603) 924-2656 
BYTE FWsEdiflTO 
One Phoeois Mill Lane 
Peterborough, NH 03+59 


BYTE Deck 

Susan Rasteltim (603) 924-2596 
BYTE Publicelsona 
One Phoenix Mill Lane 
Peterborough, NH 03450 


EURO-PEC H, 

Joseph Mabe (683) 924-2533 
BYTE Publications 
Coe Phoenix Mill Lane 
Peterborough, NH 03458 


Regional Advertising h 

Ed Ware (603) 524-2664 
Fax: (603) 024-2603 


INTERNATIONAL ADVERTISING SALES STAFF 

Gary Lucas, European Sales Director, 34 Dover Street, London W1X4BR England, Tel. +44 71 4956780, Fax: +44 71 4956734 


UNITED KINGDOM. BENELUX 

Gary Lucas (+44 71 495 6780) 
Jonathan McGowan 
(+44 71 495 B7B1) 
McGraw-Hill he. 

M Dtiv&r at. 

London W1X4BR 
England 

FAX: +44 7 1 4966734 


GERMANY, SWITZERLAND, 
AUSTRIA 

Jurgen Boise 
McGraw-Hill Inc. 
Liebigstrasse 16 
D "fi 0323 Frankfurt 
Germany 

Teh +49 69 7146 7140 
FAX: +49 69 7140 7146 


ITALY, FRANCE, SPAIN, 
PORTUGAL, SCANDINAVIA 

Zona Coupe-. Amanda BlaskeH 
A-2 internalianal Balsa Ltd, 

70 Chalk Farm Road 
London Nwt aAN 
England 

Tel: +44 71 2B43171 
FAX: +44 71 2843174 

ISRAEL 

Dan Ehrlich 

Ehriteh CommunjcaJlions tnl'l. 
P.O. Box 99 
Herzliya 46101 
Israel 

Tel: +972 9 566245 
Tel: +972 9 586246 
FAX: +972 9 505685 


TAIWAN 

Janal Wang 

Thirdl Wave Publishing Corp. 
2nd Fl, No, 19-2. Une 231 
Fti Hslng North Road 
Taipei 105 
Taiwan R.O.C. 

Tel: +8B6 2 7136959 
FAX: +&B6 2 7189407 

HONG KONG 

Zoe Yan 

Third Wave Put+iBhing Corp. 
units. 8F HlngWah C&nt&r 
02-84 To Kwa Wan Road 
Kowloon, Hong Kong 
Tel: +052 764 3030 
FAX:+662 764 3657 

KOREA 

Young-Seoh Chinn 
JES Media International 
6th F|.. Donghye BJdg. 
47-16, Myungd-Dong 
Kangdong-Gu 
Seoul 1 3+-070, Korea 
Tel: +02 2 4813411 
FAX: +82 2 4013414 


JAPAN 

Masaki Mori 
Trans world Media Inb- 
702.2-26-3 Niehigotanda 
Shinagawa-ku. 

Tokyo 1+1 
Japan 

Tel: +01 3 33087466 
FAX: +81 3 37880674 

A. Suzuki 
Mcmis, Inc,. 

2-35-8, UnoW. Cna-ku 
Tokyo 146 
Japan 

Tel:+61 3 37573721 
FAX: +813 37572266 

AUSTRALIA 

Phil Bush 

NetioneJ Advertising Services 
7-13 Parra ween Street 
Cremome NSW 2090, 
Australia 

Tel:+81 2 908 9329 
FAX: +81 2 963 6274 


SINGAPORE, INDIA, 
INDONESIA, PAKISTAN, 
PHILIPPINES, OTHER ASLAN 
AND PACIFIC COUNTRIES 

Jenny Kao 

Third Wave Publishing Corp. 
2nd F|, No. 19-1. Lane 231 
Fu Hslrag North Road 
Taipei t&5, Taiwan 
R.O.C. 

Tel: +086 2 7136959 ext. 226 
FAX: +806 2 7189467 

MALAYSIA 

H.K. Urn 

Serve* (Malaysia) Sdn. Bhd. 
5th Floor. Sana Tower 
leO.Jafan Amparvg 
50450 Kuala Lumpur 
Malaysia 

Tel: +60 3 2624592 
FAX: *60 3 2624591 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 


For a New Subscription 
U.S. 1*800-257-9402 
Outside U.S. +1'609426-5526 


DECEMBER 1994 BYTE 2S7 

















INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 

To receive information for an entire product category, circle the category 
number on the response card! 


Category Ho. 

Inquiry No. Page Ho. 


HARDWARE 


1 

ACCESSORIES/SUPPLIES 

188-189 

AER ENERGY RESOURCES INC 

59 

174-175 

AERONICS INC 

167 

215-216 

ANTEX ELECTRONICS 

270 

259 

IERC 

272 

256 

JD INTL 

272 

184-185 

QUARTON USA 

226 

2 

ADD-IN BOARDS 


215-216 

ANTEX ELECTRONICS 

270 

66 

ATI TECHNOLOGIES INC 

138 

217-218 

COROLLARY 

260 

84-85 

CURTIS INC 

144 

197-198 

DISTRIBUTED PROCESSING TECH 

259 

279-280 

DTC ELECTRONICS HUNGARY 

276 

201 

JAMECO ELECTRONICS 

263 

265 

PRACTICAL ENHANCED LOGIC 

272 

266 

PRACTICAL ENHANCED LOGIC 

272 

129-130 

QUATECH INC 

246 

271-272 

SILICON WAREHOUSE 

272 

242 

TALKING TECHNOLOGY INC 

274 

3 

BAR CODING 


243 

VIDEX, INC 

273 

4 

COMMUNICATIONS/ 



NETWORKING 


225 

ALTA RESEARCH CORP 

279 

558 

ALTEX ELECTRONICS 

264MW 2-3 

556 

ALTEX ELECTRONICS 

264NE 2-3 

557 

ALTEX ELECTRONICS 

264SO 2-3 

160-161 

AT & T PARADYNE 

54-55 

532 

AXIS COMMUNICATIONS 

40IS 13 

217-218 

COROLLARY 

260 

276-277 

CYCLADES CORP 

273 

* 

DELL COMPUTER CORP (N.A.) 

88A-D 

287 

DESIGN TECHNOLOGY 

232 

279-280 

DTC ELECTRONICS HUNGARY 

276 

541-542 

ERGOTRON EUROPE 

40IS9 

281-282 

GTEK INC 

273 

97 

IBM SERVER 

106-107 

519 

MEGADATA 

40IS 30 

151 

MINICOM/CLASSNET VIDEO 

98 

191 

MOBILECOMM/BELL SOUTH (N.A.) 

119 

182-183 

POL YCON GMBH DATA SYSTEMS 

183 

260-261 

RCI 

273 

240 

RHETOREX. INC 

273 

132-133 

ROSE ELECTRONICS 

228 

250-251 

SIGMA TECH SOFTWARE 

274 

562-563 

SOLID COMPUTER GMBH (INTL) 

137 

242 

TALKING TECHNOLOGY INC 

274 

5 

COMPUTER SYSTEMS 


567 

ACORN COMPUTERS 

40IS5 

63-64 

ADVANCED LOGIC RESEARCH 

205 

• 

APPLE COMPUTER INC 

2-3 

209 

APPRO INTERNATIONAL INC 

270 

293 

COMPAQ DESKTOPS (N.A.) 

137 

217-218 

COROLLARY 

260 

196 

DATALUX CORP 

248 

• 

DELL COMPUTER CORP (N.A.) 

CHI 

* 

DELL COMPUTER CORP (N.A.) 

CIV 

529-530 

ECG (INTL) 

291 

• 

GATEWAY 2000 

72A-J 

* 

GATEWAY 2000 

72-73 

96 

IBM POWER PC (N.A.) 

120-121 

97 

IBM SERVER 

106-107 

• 

INTEL CORP 

82-83 

* 

INTEL CORP (N.A.) 

40A-D 

100-101 

INTERGRAPH 

152 

233 

KILA 

274 

283 

MANCHESTER EQUIPMENT CO 

264NE1 

288 

BYTE DECEMBER 1994 



Category Ho. 

Inquiry No. Page No. 

290-291 MEDIA ON 202 

113 NSTL - PC DIGEST (N A) 241 

• NSTL - WORLD DOMINANCE 210 

226 PACIFIC COAST MICRO 264 

208 RECORTEC INC 269 

• SILICON GRAPHICS (N.A.) 158 

562-563 SOLID COMPUTER GMBH (INTI) 137 

247 TRI VALLEY TECHNOLOGY INC 274 

150 ZEOS INTERNATIONAL 196-197 

6 DATA ACQUISITION 

229 GAGE APPLIED SCIENCES INC 274 

232 10 TECH 274 

• MICROSTAR LABORATORIES 274 

129-130 QUATECH INC 246 

7 DISK & OPTICAL DRIVES 

84-85 CURTIS INC 144 

252-253 GRANITE DIGITAL 275 

554 HITACHI 40IS18 

203-204 MICRO SOLUTIONS COMP PROD 253 

205-206 MICRO SOLUTIONS COMP PROD 255 

• PHILIPS LMS 40IS 24 

545-546 PHILIPS LMS 40IS 25 

122-123 PINNACLE MICRO 7 

172-173 PLEXTOR 44 

8 DISKETTES/DUPLICATORS 

174-175 AERONICS. INC 167 

10 GRAPHICS TABLETS/MICE/ 

PEN INPUT 

166-167 ARISTO GRAPHIC SYSTEMS 224 

230 HI-TECH INSTRUMENTS 275 

106-107 LOGITECH INC 112-113 

561 PRIMAX ELECTRONICS 264PC 2 

11 KEYBOARDS 

501 CHERRY MIKROSCHALTER GMBH 40IS 20-21 

196 DATALUX CORP 248 

262-263 ELMA ELECTRONIC 275 

231 HOOLEON CORP 275 

• MICROSOFT CORP 20-21 

12 LAN HARDWARE 

502-503 COMPEX INC 40IS 23 

86-87 CYBEX CORP 171 

194-195 CYBEX CORP 249 

.505-506 CYBEX CORP (INT’L) CHI 

553 DIGITAL NIPG (ETHERWORKS) (INTL) 119 

541-542 ERGOTRON EUROPE 40IS9 

199-200 FIRST SOURCE INTL 252 

• OLIVETTI S.PA 88IS1-8 

118-119 PC POWER & COOLING 19 

182-183 POLYCON GMBH DATA SYSTEMS 183 

551-552 XIRCOM EUROPE NV (INTL) 79 

13 LAPTOPS & NOTEBOOKS 

207 ADAPTEC 268 

188-189 AER ENERGY RESOURCES INC 59 

246 AMREL TECHNOLOGY, INC 275 

73 COMPAQ CONTURA (N A) 126-127 

74 COMPAQ ELITE PORTABLE (NA) 150-151 

565 DIGICOM INC (INTL) 99 

566 DIGICOM INC (INTL) 101 

526 FIRST INTERNATIONAL COMPUTER 40IS 2 

• JDR MICRODEVICES 271 

214 MICRO-INTERNATIONAL INC 262 

292 SIEMENS NIXDORF INFO (EUROPE) 150-151 

135 SONY 135 

140-141 TEXAS INSTRUMENTS 86-87 

142 TOSHIBA AMERICA INC 62-63 

551-552 XIRCOM EUROPE NV (INTL) 79 

149 ZENITH DATA SYSTEMS 15 


Category Ho. 


Inquiry No. 

Page No. 

150 

ZEOS INTERNATIONAL 

196-197 

14 

MAIL ORDER 


558 

ALTEX ELECTRONICS 

264MW 2-3 

556 

ALTEX ELECTRONICS 

264NE 2-3 

557 

ALTEX ELECTRONICS 

264SO 2-3 

• 

COMPUTER DISCOUNT WAREHOUSE 

256A-P 

193 

COMPUTER DISCOUNT WAREHOUSE 

256-257 

560 

COMPUTERLANE UNLTD 

264PC1 

201 

JAMECO ELECTRONICS 

263 

549-550 

MICRO DIRECT INTERNATIONAL 

40IS10 

202 

NEVADA COMPUTER 

254 

210 

WORLDWIDE TECHNOLOGIES 

250 

15 

MEMORY/CHIPS/UPGRADES 

• 

ADVANCED MICRO DEVICES (N.A.) 

99 

199-200 

FIRST SOURCE INTI 

252 

• 

INTEL CORP 

82-83 

• 

INTEL CORP (N.A.) 

40A-D 

201 

JAMECO ELECTRONICS 

263 

104-105 

KINGSTON TECHNOLOGY 

125 

223-224 

L A TRADE 

258 

210 

WORLDWIDE TECHNOLOGIES 

250 

16 

MISCELLANEOUS HARDWARE 

176 

CALIFORNIA PC PRODUCTS INC 

100 

99 

INTEGRAND RESEARCH 

114 

226 

PACIFIC COAST MICRO 

264 

118-119 

PC POWER & COOLING 

19 

17 

MODEMS/MULTIPLEXORS 

• 

JDR MICRODEVICES 

271 

158-159 

ZYXEL USA 

108 

18 

MONITORS & TERMINALS 

82-83 

CTX INTERNATIONAL INC 

185 

196 

DATALUX CORP 

248 

515 

KUO FENG CORP 

40IS 31 

110-111 

NANAO USA CORP (N.A.) 

79 

523 

PHILIPS MONITORS (INTL) 

126-127 

182-183 

POLYCON GMBH DATA SYSTEMS 

183 

538 

SAMTRON 

40IS7 

163-164 

SCEPTRE TECHNOLOGIES 

155 

102-103 

SMILE INTERNATIONAL INC (N.A.) 

162 

143-144 

VIEWSONIC 

61 

19 

MULTIMEDIA/CD-ROM 


215-216 

ANTEX ELECTRONICS 

270 

154 

CREATIVE LABS INC 

48-49 

155 

CREATIVE LABS INC 

71 

156 

CREATIVE LABS INC 

81 

279-280 

DTC ELECTRONICS HUNGARY 

276 

235-236 

MICROBOARDS 

276 

116 

PASSPORT DESIGNS INC 

97 

• 

PHILIPS LMS 

40IS 24 

545-546 

PHILIPS LMS 

40IS 25 

• 

SILICON GRAPHICS (N.A.) 

158 

241 

SILICONSOFT INC 

276 

268-269 

SOUND MINDS TECH 

276 

20 

PRINTERS/PLOTTERS 


• 

HEWLETT-PACKARD 

28-29 

• 

HEWLETT-PACKARD 

39 

• 

HEWLETT-PACKARD 

76-77 

• 

HEWLETT-PACKARD 

92-93 

283 

MANCHESTER EQUIPMENT CO 

264NE 1 

514 

OLIVETTI S P A. (INTL) 

120-121 

* 

PACIFIC DATA PRODUCTS 

181 

139 

TEKTRONIX 

190-191 

21 

PROGRAMMABLE HARDWARE 

192 

BUFFALO PRODUCTS 

268 

511-512 

FAST HARDLOCK 

40IS 27 

* 

JDR MICRODEVICES 

271 















YOUR DIRECT LINK CARD 



For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 


Yes, I want information on the following products! 


1. For FREE 
product 
information 
from individual 
advertisers, 
circle the 
corresponding 
inquiry numbers 
on Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions 'A* 
through ‘E’ and mail 
or fax card to 
1-413-637-4343. 


Fill out this coupon carefully. Please Print 


r«s 


Company 



A. What is your primary )ob 
function/principal area of 
responsibility? (Check one) 

1 J UtSOtP 

2 J Programmer‘Systems Anaryst 

3 □ AmwsrawrvManagamertt 

4 □ SatesMwtetrg 

5 'J EflpnMoSaantet 

6 J OVtef 

B. What is your level of management 
responsibility? 

7 J Smor-tMi 9 J Prote saante 


D. What operating systems are you 
currently using? (Check all that apply) 

12 J PC. MS-DOS 15 J IMr 

13 □ DOS‘Windows 16 J MacOS 

14 J OS2 17 □ VAXVMS 

E. For how many people do you 
influence the purchase of hardware 
or software? 

18 □ 1-25 20 J 51-98 

19 J 28-50 21 □ 100 or more 



Country Code 


Fax 


8 j laddewvw 

C. Are you a reseller (VAR, VAD, 
D eal er . Consultant)? 

io j r«s 113 No 


December 1994 \909799\ 


Inquiry Numbers 60-246 Inquiry Numbers 247-433 Valid until February 28, 1995 


60 

61 

62 

n 

64 

m 

66 

67 

M 

69 

m 

71 

72 

73 

74 

75 

76 

247 

248 

249 

250 

XI 

252 

253 

254 

255 

256 

257 

m 

259 

260 

261 

262 

263 

77 

78 

79 

X 

81 

82 

83 

84 

X 

X 

87 

X 

99 

90 

91 

92 

93 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

2X 

94 

95 

96 

97 

n 

99 

IX 

101 

102 

IX 

104 

IX 

IX 

107 

IX 

IX 

110 

XI 

282 

283 

284 

285 

2X 

287 

2X 

289 

290 

XI 

292 

293 

294 

295 

296 

297 

111 

112 

113 

114 

115 

116 

117 

118 

119 

IX 

121 

122 

IX 

124 

IX 

m 

127 

298 

299 

300 

XI 

302 

303 

304 

305 

306 

307 

306 

m 

310 

311 

312 

313 

314 

128 

129 

IX 

131 

132 

m 

134 

IX 

IX 

137 

IX 

IX 

140 

141 

142 

143 

144 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

3X 

XI 

145 

146 

147 

148 

149 

1 so 

151 

152 

153 

154 

IX 

IX 

157 

IX 

IX 

IX 

161 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

162 

163 

164 

165 

166 

167 

'68 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

349 

350 

XI 

352 

353 

354 

3X 

356 

357 

358 

359 

360 

XI 

362 

363 

364 

365 

179 

no 

181 

18? 

183 

184 

186 

186 

187 

IX 

IX 

IX 

191 

192 

193 

194 

IX 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

sn 

380 

XI 

382 

196 

197 

IX 

no 

200 

XI 

102 

203 

204 

205 

206 

X7 

206 

209 

210 

211 

212 

383 

384 

385 

3X 

387 

388 

389 

390 

XI 

392 

393 

394 

385 

396 

397 

396 

399 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

230 

231 

232 

233 

234 

235 

M 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

417 

418 

419 

4X 

421 

422 

423 

424 

425 

4X 

427 

428 

429 

4X 

431 

432 

433 

Inquiry 

Numbers 434-620 











Inquiry 

Numbers 621-807 











434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

621 

622 

623 

624 

6X 

626 

627 

628 

629 

630 

XI 

632 

633 

634 

635 

636 

X7 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

m 

463 

4M 

465 

466 

467 

638 

639 

640 

641 

642 

643 

644 

645 

646 

647 

648 

649 

650 

661 

652 

653 

654 

468 

469 

470 

<71 

472 

473 

474 

475 

476 

477 

478 

479 

480 

481 

482 

483 

484 

655 

656 

657 

658 

659 

660 

XI 

662 

663 

664 

665 

666 

667 

668 

669 

670 

6?' 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

495 

m 

497 

496 

499 

500 

XI 

672 

6/3 

674 

675 

676 

677 

678 

679 

680 

XI 

682 

683 

684 

685 

6X 

X7 

688 

502 

503 

504 

505 

506 

507 

506 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

689 

690 

XI 

692 

693 

694 

695 

GX 

X7 

698 

699 

700 

701 

702 

703 

704 

705 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

5X 

531 

532 

533 

534 

535 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

XI 

552 

723 

724 

725 

ni 

727 

728 

729 

7X 

731 

732 

733 

734 

7X 

736 

737 

738 

739 

553 

554 

555 

556 

557 

558 

559 

560 

561 

562 

563 

564 

565 

5X 

567 

568 

569 

740 

741 

742 

743 

744 

745 

746 

747 

748 

749 

750 

751 

752 

753 

754 

7X 

7X 

570 

571 

572 

573 

574 

575 

576 

577 

578 

579 

580 

XI 

582 

583 

584 

585 

5X 

757 

758 

759 

760 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

771 

772 

773 

507 

588 

589 

590 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

603 

774 

775 

776 

777 

778 

779 

780 

781 

782 

783 

784 

ns 

7X 

787 

788 

789 

790 

604 

605 

606 

607 

608 

609 

610 

611 

612 

613 

614 

615 

616 

617 

618 

619 

620 

791 

792 

793 

794 

795 

m 

79’ 

798 

799 

800 

XI 

802 

803 

R04 

806 

806 

X7 


3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 



Inquiry Numbers 808-994 


Inquiry Numbers 99S-1159 


806 

809 

810 

811 

812 

813 

814 

815 

816 

817 

818 

819 

820 

XI 

822 

823 

824 

825 

826 

827 

828 

829 

8X 

m 

832 

833 

834 

835 

836 

837 

838 

IKK 

840 

841 

842 

843 

844 

845 

846 

847 

848 

849 

850 

XI 

852 

853 

854 

655 

856 

X7 

858 

859 

860 

XI 

862 

BX 

864 

865 

866 

867 

868 

869 

870 

871 

872 

873 

874 

875 

876 

877 

878 

879 

880 

XI 

882 

8X 

884 

885 

8X 

X7 

8X 

889 

8X 

XI 

882 

893 

894 

895 

■1 

897 

698 

899 

900 

XI 

902 

903 

904 

90S 

KM 

X7 

908 

906 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

925 

926 

927 

928 

929 

9X 

XI 

902 

933 

934 

9X 

9X 

937 

938 

939 

940 

941 

942 

943 

944 

945 

946 

947 

948 

949 

I6S 

XI 

952 

953 

954 

965 

956 

10 

968 

959 

960 

XI 

962 

963 

964 

965 

966 

967 

966 

969 

970 

971 

972 

973 

974 

975 

976 

977 

978 

979 

9X 

981 

982 

9X 

984 

905 

9X 

987 

968 

989 

990 

991 

992 

993 

994 


Inquiry Numbers 1160-1324 


1160 1161 1162 1163 1164 
1175 1176 1177 1178 1179 
1190 1191 1192 1193 1194 
1205 1206 1207 1206 1209 
1220 1221 1222 1223 1224 
1235 1236 1237 1236 1239 
1250 1251 1252 1253 1254 
1265 1266 1267 1268 1269 
1280 1281 1282 1283 1284 
1295 1296 1297 1296 1299 
1310 1311 1312 1313 1314 


1165 1166 1167 1168 1169 

1180 1181 1182 1183 1184 

1195 1196 1197 1198 1199 

1210 1211 12t2 1213 1214 

1225 1226 1227 1228 1229 

1240 1241 1242 1243 1244 

1255 1256 1257 1258 1259 

1270 t271 1272 1273 1274 

1285 1266 1287 1288 1289 

1300 1301 1302 1303 1304 

1315 1316 1317 1318 1319 


1170 1171 1172 1173 1174 
1185 1186 1187 1188 1189 
1200 1201 1202 1203 1204 
1215 1216 1217 1218 1219 
1230 1231 1232 1233 1234 
1245 1246 1247 1248 1249 
1260 1261 1262 1263 1264 
1275 1276 1277 1278 1279 
1290 1291 1292 1293 1294 
1306 1306 1307 1308 1309 
1320 1321 1322 1323 1324 


995 

1010 

1025 

1040 

1065 
1070 

1066 
1100 
1115 
1130 
1145 


996 997 996 
1011 1012 1013 
1026 1027 1028 
10(1 10(2 10(3 
1056 1057 1058 
1071 1072 1073 
1086 1067 1068 
1101 1102 1103 
1116 1117 1118 
1131 1132 1133 
1146 1147 1148 


999 1000 1001 
1014 1015 1016 
1029 1030 1031 
1044 10(5 10(6 
1069 1060 1061 
1074 1075 1076 
1069 1090 1091 
1104 1105 1106 
1119 1120 1121 
1134 1136 1136 
1148 1150 1151 


Inquiry Numbers 1325-1489 

1325 1326 1327 1326 1329 1330 1331 

13(0 1341 1342 1343 1344 1345 1346 

1355 1366 1357 1358 1358 1360 1361 

1370 1371 1372 1373 1374 1375 1376 

1386 1386 1367 1388 1369 1390 1391 

1400 1401 1402 1403 1404 1406 1406 

1415 1416 1417 1418 1419 1420 1421 

1430 1431 1432 1433 1434 1435 1436 

1445 1446 1447 1448 1449 1450 1451 

1460 1461 1462 1463 1464 1465 1466 

1475 1476 1477 1478 1479 1480 1481 


1002 1003 1004 1006 
1017 1018 1019 1020 
1002 1003 1034 1006 
1047 10(8 10(9 1060 
1062 1063 1064 1065 
1077 1078 1079 1060 
1082 1090 109( 1096 
1107 1106 1109 1110 
1122 1123 1124 1125 
1137 1138 1139 1140 
1152 1153 1154 1155 


1332 1333 1334 1336 
1347 1348 1349 1360 
1362 1363 1364 1365 
1377 1378 1379 1300 
1392 1390 1394 1395 
1407 1408 1409 1410 
1422 1423 1424 1425 
1437 1438 1439 1440 
1452 1453 1454 1455 
1467 1468 1469 1470 
1482 1483 1484 1486 


1006 1007 1006 1009 
1021 1022 1023 1024 
1006 1037 1006 1009 
1061 1062 1063 1064 
1066 1067 1068 1069 
1061 1062 1063 1084 
1096 1097 1096 1089 
1111 1112 1113 1114 
1126 1127 1128 1129 
1141 1142 1143 1144 
1156 1157 1158 11» 


1336 1337 1338 1339 
1351 1362 1353 1354 
1366 1367 1368 1369 
1381 1382 1383 1384 
1396 1397 1398 1399 
1411 1412 1413 1414 
1426 1427 1428 1429 
1441 1442 1443 1444 
1456 1457 1458 1459 
1471 1472 1473 1474 
1486 1487 14881489 


Product Category 
Information 

Ode (he numbers below for 
additional information on the 
products you're interested in. 


Hardware 

Accessones/Suppiies 1 

Add-n Boards 2 

Bar Coding 3 

Commuxcalions/Networiang 4 
Computer Systems 5 

Data Acquisition 6 

Diagnostic Equpment 53 


Disks & Optical Drives 7 

Diskettes/Dupiicators 8 

Fax Boards/Machines 9 

Graphics Tabfefts/Mcar 
Pen Input 10 

Keyboards 11 

LAN Hardware 12 

Laptops & Notebooks 13 

Mail Order 14 

Memory/Chips/Upgrades 15 

Miscellaneous Hardware 16 

ModemsMutoplexors 17 

Monitors & Terminals 18 


MuArnedaiCD-ROM 19 

Pnnters/Ptotters 20 

Programmable Hardware 21 

Scanners/OCfVDi^toers 22 

Security 52 

Tape Drives 23 

UPS/Power Management 24 

Software 

Business 25 

CAD/CAM 26 

Commixilcations/Networ1ang27 
Data Acquisition 28 

Database 29 


Educational X 

Engroemg/Sbenbfic 31 

Entertainment 32 

Graphics 33 

Macintosh 34 

Mail Order 35 

MathemahcayStafebcaJ 36 

HAsceflaneous Software 37 

On-Line Services 38 

Operating Systems 39 

OS/2 54 

Programming Languages/ 

Tools 40 


Security 

41 

Shareware 

42 

Software Dupicaton 

43 

Spreadsheets 

44 

Unix 

45 

Utttoes 

46 

Windows 

47 

Word Processing 

48 

General 


Books/Pubficaions 

49 

Recruitment 

X 

Miscellaneous 

51 




































YOUR DIRECT LINK CARD 



For free product information , mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 

See reverse side 
for card. 
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1. For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 




















YOUR DIRECT LINK CARD 


For free product information, maii your completed card 
today. For quicker response, fax to 1-413-637-4343! 


1. For FREE 
product 
information 
from individual 
advertisers, 
circle the 
corresponding 
inquiry numbers 
on Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions “A” 
through "E" and mail 
or fax card to 
1 - 413 - 637 - 4343 . 


Yes, I want information on the following products! 


Fill out this coupon carefully. Please Print 


Name 


Tide 


Company 


Address 


City Country Code 


Phone Fax 


A. What is your primary job 
lunctlon/principal area of 
responsibility? (Check one) 

1 J MISrtMP 

£ j PFogfammer.'SyslefTis Marys: 

3 J Mrmrtatrfftlon/ManaBenieni 

4 □ SglireJMertatong 

5 □ Englngef/Scignlssl 

6 □ 0 her 

8 What is your level of management 
responsibility? 

7 □ Sentor-lgrel 9 O FmfessJqnal 
B □ Middle-level 

C. Are you a reseller (VAR. VAD, 
Dealer, Consultant)? 

too Yw ItO to 


D. What operating systems are you 
currently using? (Check all that apply) 

12 3 PC/M&D05 15 J Una 

13 □ DOS* Windows 16 3 MacOS 

14 □ 05£ 17 3 VAXMU5 

E. For how many people do you 
inlluence the purchase of hardware 
or software? 

10 3 1-25 2DDE1-N 

19 □ 26-50 21 □ lOOurmore 


December 1994 \ 90 9799 \ 


Inquiry Numbers 60-246 Inquiry Numb*™ 247-433 Valid until February 28, 1995 


60 

61 

62 

63 

64 

55 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

247 

240 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

281 

262 

263 

77 

70 

79 

06 

SI 

02 

03 

04 

as 

as 

07 

as 

09 

90 

9t 

92 

93 

284 

265 

26Q 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

200 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

281 

262 

283 

284 

285 

206 

207 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

111 

112 

113 

114 

115 

116 

117 

lie 

119 

120 

121 

122 

123 

124 

125 

126 

127 

290 

299 

300 

301 

302 

303 

304 

305 

306 

307 

306 

309 

310 

311 

312 

313 

314 

12S 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

I4t 

142 

143 

144 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

329 

329 

330 

331 

145 

146 

147 

140 

149 

160 

151 

152 

i 53 

154 

155 

156 

157 

158 

159 

100 

161 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

m 

345 

346 

347 

348 

162 

163 

164 

165 

166 

107 

1SS 

169 

170 

171 

172 

173 

174 

l/U 

176 

177 

170 

349 

350 

351 

352 

353 

354 

355 

358 

357 

358 

359 

360 

361 

362 

363 

364 

365 

170 

ISO 

161 

1B2 

183 

184 

185 

166 

187 

188 

189 

190 

101 

192 

193 

194 

195 

366 

367 

368 

36® 

370 

371 

372 

373 

374 

375 

376 

377 

370 

37® 

360 

381 

382 

196 

197 

196 

199 

200 

201 

203 

203 

204 

205 

206 

207 

206 

209 

210 

211 

212 

303 

304 

355 

386 

307 

380 

309 

390 

391 

392 

393 

394 

395 

396 

397 

39a 

399 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

220 

227 

22a 

229 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

230 

231 

232 

233 

234 

235 

236 

237 

238 

23® 

240 

241 

242 

243 

244 

245 

246 

417 

410 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

432 

433 

Inquiry Numbers 434-620 











Inquiry 

Numbers $21-407 











434 

435 

436 

467 

436 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

448 

450 

621 

622 

623 

624 

625 

626 

627 

628 

629 

630 

631 

B32 

633 

634 

035 

636 

637 

451 

452 

453 

454 

455 

456 

40/ 

456 

489 

460 

461 

462 

463 

464 

465 

466 

467 

838 

639 

640 

641 

642 

643 

844 

645 

646 

647 

648 

649 

650 

651 

652 

653 

654 

468 

460 

470 

471 

472 

473 

474 

476 

476 

477 

478 

479 

480 

481 

482 

483 

484 

655 

656 

557 

650 

659 

660 

601 

662 

663 

664 

665 

ft* 

667 

663 

869 

670 

671 

485 

466 

407 

466 

489 

490 

491 

492 

493 

494 

495 

496 

497 

498 

499 

500 

501 

672 

673 

674 

675 

676 

677 

678 

679 

680 

601 

682 

683 

664 

605 

68S 

607 

688 

502 

503 

504 

505 

506 

507 

50S 

509 

510 

511 

512 

513 

514 

515 

516 

517 

510 

689 

690 

691 

892 

693 

694 

695 

696 

697 

698 

699 

703 

701 

702 

703 

704 

705 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

534 

535 

70S 

707 

70S 

709 

710 

711 

712 

713 

714 

715 

716 

717 

710 

719 

720 

721 

722 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

546 

849 

550 

551 

552 

723 

724 

725 

726 

727 

726 

m 

730 

731 

732 

733 

734 

735 

736 

737 

738 

739 

553 

554 

555 

556 

557 

558 

559 

560 

561 

562 

563 

564 

565 

566 

567 

508 

569 

740 

741 

742 

743 

744 

745 

7 40 

747 

740 

749 

750 

751 

752 

753 

754 

755 

756 

570 

571 

672 

573 

574 

575 

576 

577 

578 

579 

580 

581 

502 

583 

584 

585 

586 

757 

758 

759 

760 

761 

762 

763 

764 

765 

766 

767 

760 

769 

770 

771 

772 

773 

507 

SSB 

509 

590 

591 

592 

593 

594 

595 

596 

597 

596 

599 

600 

601 

602 

603 

774 

775 

776 

777 

770 

774 

700 

781 

782 

783 

784 

705 

786 

787 

788 

709 

790 

604 

605 

606 

607 

608 

609 

610 

611 

612 

613 

614 

615 

610 

617 

618 

619 

620 

791 

792 

793 

794 

795 

796 

797 

798 

799 

BOO 

001 


803 

804 

005 

006 

007 


3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 





Inquiry Numbers BOB-994 


Inquiry Numbers 995-1159 


aoe 

009 

810 

011 

812 

813 

814 

015 

618 

617 

B18 

819 

820 

821 

822 

823 

824 

825 

826 

027 

820 

829 

030 

031 

832 

833 

034 

035 

036 

037 

838 

03® 

840 

041 

842 

843 

044 

045 

046 

347 

640 

849 

050 

051 

652 

053 

854 

855 

056 

857 

850 

059 

060 

061 

862 

063 

064 

065 

aee 

067 

068 

869 

070 

B71 

872 

073 

874 

875 

076 

877 

078 

879 

080 

001 

002 

893 

604 

005 

006 

087 

000 

009 

090 

891 

092 

083 

894 

395 

896 

897 

690 

099 

900 

»1 

902 

903 

904 

905 

906 

907 

90S 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

925 

926 

927 

928 

92® 

930 

931 

932 

933 

934 

9i35 

936 

937 

930 

939 

940 

941 

942 

943 

844 

045 

m 

947 

940 

949 

950 

951 

952 

953 

954 

955 

966 

957 

95S 

959 

960 

%1 

982 

963 

964 

965 

3DD 

9S7 

96B 

909 

970 

971 

972 

973 

974 

975 

976 

977 

978 

979 

930 

981 

902 

963 

984 

985 

986 

987 

988 

m 

990 

991 

992 

993 

994 


Inquiry Numbers 1160-1324 


1160 

1161 

1162 

1163 

1164 

1166 

1166 

1 '67 

1160 

1169 

1170 

1171 

1172 

1173 

1174 

1175 

1176 

1177 

lira 

1179 

1100 

1181 

M82 

1103 

1184 

1105 

1108 

1187 

1168 

1189 

1190 

1101 

1192 

1193 

1194 

1195 

1196 

1107 

1100 

1199 

1200 

1201 

1202 

1203 

1204 

1205 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1210 

1217 

1218 

1219 

1220 

1221 

1222 

1223 

1224 

1225 

1220 

1227 

1220 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1236 

1237 

1230 

123® 

1240 

1241 

1242 

1243 

1244 

1245 

1240 

1247 

1248 

1249 

1250 

1251 

1252 

1253 

1264 

1256 

1256 

1257 

1258 

1259 

1260 

1201 

1262 

1263 

1264 

1265 

1266 

1267 

1260 

1269 

1270 

1271 

1272 

■273 

1274 

1275 

1276 

1277 

1278 

1279 

1200 

1201 

1202 

1203 

1204 

1206 

1206 

1207 

120S 

1289 

1290 

1291 

1292 

1293 

1294 

1295 

1298 

1297 

1290 

1299 

1300 

1301 

1302 

1303 

1304 

1305 

1306 

1307 


1309 

1310 

1311 

1312 

1313 

1314 

1315 

1310 

1317 

1318 

131® 

1320 

1321 

1322 

1323 

1324 


995 

996 

997 

998 

999 

1000 

1001 

1002 

1D03 

1004 

1005 

1006 

1007 

1D0S 

1009 

1019 

1011 

1012 

1013 

1014 

1015 

1016 

1017 

1018 

1019 

1020 

1021 

1022 

102-3 

1024 

1095 

1026 

1027 

1028 

1029 

1030 

1031 

1032 

1003 

1034 

1035 

1036 

1037 

1030 

1039 

1040 

1041 

1042 

1043 

1044 

1045 

1048 

1047 

1040 

1049 

1050 

1051 

1052 

1053 

1054 

1050 

1056 

1057 

1058 

1059 

1060 

1061 

1062 

1083 

1064 

1065 

1066 

1067 

1060 

1069 

1070 

1071 

1072 

1073 

1074 

1075 

1076 

1077 

107B 

1079 

1000 

1001 

1002 

1003 

1004 

1005 

1066 

1067 

1088 

1069 

1090 

1091 

1092 

1093 

1094 

1095 

1096 

1097 

1O90 

1099 

1100 

1101 

1102 

1103 

1104 

1105 

1106 

1107 

1100 

1109 

1110 

1111 

1112 

1115 

1114 

1115 

1116 

1117 
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1124 

1125 

1126 

1127 

113 
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1130 

1131 

1132 

1133 

1134 

1135 

1136 
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1130 

1139 

1140 

1141 

1142 

1143 

1144 

1145 
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1147 

1140 

114® 

1150 

1151 

1152 
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1154 

1155 

1156 
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1150 
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1341 
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1343 
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1346 

1347 
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1349 

1360 

1351 

1352 

1353 

1364 

1355 

1356 

1357 

1350 

1359 

1360 

1301 

1362 

1363 

1364 

1385 

1366 

1367 

■ 368 

1389 

13(70 

1371 

1372 

1373 

1374 

1375 

1376 

1377 

1378 

1379 

1380 

1381 

1302 

1303 

1384 

1305 

1306 

1307 

1300 

1309 

1390 

1391 

1392 

1393 

1394 

1395 

1396 

1397 

1388 

1399 

1400 

1401 

1402 

1403 

1404 

1405 

1406 

1407 

1490 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

1416 

1417 

1410 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

1426 

1427 

1423 

1429 

1430 

1431 

1432 

1433 

1434 

1435 

1436 

1437 

1438 

vm 

1440 

1441 

1442 

1443 

1444 

1445 

1446 

1447 

1440 

1449 

1450 

1451 

1452 

1453 

1454 

1455 

1458 

1457 

1458 

1459 

1460 

1401 

1462 

1463 

1464 

1465 

1466 

1467 

1468 

1469 

1470 

1471 

1472 

1473 

1474 

1475 

1476 

1477 

1478 

1479 

14S0 

1481 

1482 

1483 

1484 

14BS 

1486 

1487 

1488 

1489 


Product Category 
Information 

Circle the numbers below lor 
additional information on the 
products you're interested In. 


Hardware 

Accessories/SuppEies 1 

Add-in Boards 2 

Bar Coding 3 

Communicatlons/Networklog 4 
Computer Systems 5 

Data Acquisition 6 

Diagnostic Equipment 53 


Disks & optical Drives 7 

Diskettes/Duplicators 3 

Fax Bostrds/Machrrres 9 

Graphics TftfaleMtflcat 
Pen Input 10 

Keyboards 11 

LAN Hardware T2 

Laptops- 3 Notebooks 13 

Mali Order 14 

Memory/Chips/Upgrades 15 

Miscellaneous Hardware 10 

Modemstoluttiplexar& 17 

Monitors & Tarnihate 18 


MuHImadla/CD-ROM 19 

Prinrers/FkJtters 20 

Programmable Hardware 21 

Scanners/OCR/DigitizerB 22 

Security 52 

Tape Drives 23 

UPS/Power Management 24 

Software 

Business 25 

CAD/CAM 26 

Cdmmunications/Netwarking 27 
Data Acquisition 2B 

Database 29 


Educational 30 

Enginflerhg/Sdflfttific 31 

Enteitainmani 32 

Graphics 33 

Macintosh 34 

Mai Ordar 35 

Malhemalical/Slaltstical 36 

Miscellaneous Software 37 

On-Line Services 30 

Operalrng Systems 39 

OS/2 54 

Programming Languages' 

Tools 40 


Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unw 

45 

Uiflllns 

46 

Windows 

47 

Word Processing 

48 

General 

Books/Publlcations 

49 

Recruilmenl 

50 

Miscellaneous 

51 
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170-171 

MARX DATENTECHNIK GMBH 

224 

131 

RAINBOW TECHNOLOGIES 

53 

245 

2-WORLD ENGINEERING 

276 

22 

SCANNERS/OCR/DIGmZERS 

516 

UGATURE LTD 

40IS4 

23 

TAPE DRIVES 


174-175 

AERONICS INC 

167 

71-72 

COLORADO MEMORY SYSTEMS 

12-13 

234 

LAGUNA DATA SYSTEMS 

276 

203-204 

MICRO SOLUTIONS COMP PROD 

253 

205-206 

MICRO SOLUTIONS COMP PROD 

255 

* 

PHILIPS LMS 

40IS 24 

545-546 

PHILIPS LMS 

40IS 25 

239 

QUALSTAR CORP 

276 

257-258 

SHAFFSTALLCORP 

277 

24 

UPS/POWER MANAGEMENT 

284 

AMERICAN POWER CONVERSION 

32-33 

67-68 

BEST POWER TECHNOLOGY 

141 

118-119 

PC POWER & COOLING 

19 

52 

SECURITY 


501 

CHERRY MIKROSCHALTER GMBH 

40IS 20-21 

511-512 

FAST HARDLOCK 

40IS27 

170-171 

MARX DATENTECHNIK GMBH 

224 

131 

RAINBOW TECHNOLOGIES 

53 

241 

SILICONSOFT INC 

276 

169 

WIBU 

46 

SOFTWARE 


25 

BUSINESS 


531 

CARDIFF SOFTWARE 

40IS 28 

544 

CENTRIC PMS BV 

40IS 26 

94-95 

HORIZONS TECHNOLOGY 

116 

117 

PATTON & PATTON 

233 

26 

CAD/CAM 


166-167 

ARISTO GRAPHIC SYSTEMS 

224 

547 

ARTEK SRL (INT L) 

162 

• 

AUTODESK INC 

11 

100-101 

INTERGRAPH 

152 

244 

WINTEK CORP 

277 

27 

COMMUNICATIONS/ 



NETWORKING 


212-213 

AGE LOGIC 

267 

160-161 

AT & T PARADYNE 

54-55 

190 

BOOKLINK TECH - INTERNETWORKS (N.A.) 95 

502-503 

COMPEX INC 

40IS 23 

199-200 

FIRST SOURCE INTL 

252 

89-90 

FRONTIER TECHNOLOGIES 

98 

221-222 

IGC INC 

261 

180-181 

JSB 

182 

537 

LANSOURCE 

40IS16 

254-255 

MYSTIC SOFTWARE 

279 

112 

NOVELL INC (N.A.) 

133 

114-115 

OCEAN ISLE SOFTWARE 

229 

520-521 

OCEAN ISLE SOFTWARE (INTL) 

CIV 

120 

PERSOFT INC 

223 

121 

PERSOFT INC 

227 

178-179 

SMITH MICRO SYSTEMS & SOFTWARE 

220 

165 

SOFTARC 

102-103 

562-563 

SOLID COMPUTER GMBH (INTL) 

137 

533 

TRAVELING SOFTWARE (INTL) 

95 

525 

WALKER. RICHER & QUINN (INTL) 

133 

28 

DATA ACQUISITION 


237 

NATIONAL INSTRUMENTS 

277 

29 

DATABASE 


69-70 

BORLAND INTERNATIONAL 

CIM 

78 

COMPUTER ASSOC. REAUA 

147 

79 

COMPUTER ASSOC. UNICENTER 

123 

80 

COMPUTER ASSOC. VISUAL OBJECTS 

36-37 

507-508 

DR HUGGLE & PARTNER GMBH 

40IS6 

94-95 

HORIZONS TECHNOLOGY 

116 

564 

INNOVATIVE SOFTWARE 

136 

564 

INNOVATIVE SOFTWARE 

136 

518 

MAGIC / MSE (INTL) 

241 

* 

MICROSOFT CORP 

8-9 


Category No. 


Inquiry No. Page No. 

30 

EDUCATIONAL 


61-62 

ABACUS SOFTWARE 

166 

XI 

ENGINEERING/SCIENTIFIC 

539-540 

F & H SIMULATIONS 

40IS15 

94-95 

HORIZONS TECHNOLOGY 

116 

100-101 

INTERGRAPH 

152 

548 

INTERSIS AUTOMACAO 

40IS22 

152-153 

ITERATED SYSTEMS 

184 

237 

NATIONAL INSTRUMENTS 

277 

238 

PERSONAL TEX 

277 

219-220 

SCITECH INTERNATIONAL 

251 

32 

ENTERTAINMENT 


288-289 

HYPERBOLE STUDIOS 

200 

33 

GRAPHICS 


166-167 

ARISTO GRAPHIC SYSTEMS 

224 

543 

ATMA TENDERING SYSTEMS SRL 

40IS28 

81 

COREL DRAW 

23 

264 

EMATEK GMBH 

277 

110-111 

NANAO USA CORP (N.A.) 

79 

116 

PASSPORT DESIGNS INC 

97 

34 

MACINTOSH 


517 

LOGIC PROGRAMMING ASSOCIATES 

40IS30 

35 

MAIL ORDER 


• 

COMPUTER DISCOUNT WAREHOUSE 

256A-P 

193 

COMPUTER DISCOUNT WAREHOUSE 

256-257 

504 

COMPUTER QUICK 

40IS8 

513 

GREY MATTER LTD 

40IS 17 

108 

PROGRAMMER'S PARADISE 

66-67 

36 

MATHEMATICAL/ 

STATISTICAL 


539-540 

F & H SIMULATIONS 

40IS15 

238 

PERSONAL TEX 

277 

136 

STATSOFT 

115 

137-138 

SYSTAT INC 

157 

37 

MISCELLANEOUS SOFTWARE 

528 

ON TIME MARKETING 

40IS 22 

38 

ON-LINE SERVICES 


450 

BIX (N.A.) 

291 

75 

COMPUSERVE 

177 

88 

DELPHI INTERNET SERVICES 

189 

39 

OPERATING SYSTEMS 


274-275 

ACC CORP 

278 

286 

IBM OS/2 

16-17 

221-222 

IGC INC 

261 

* 

MICROSOFT CORP 

42-43 

• 

NETWORK COMPUTING DEVICES (N.A.) 

175 

112 

NOVELL. INC (N.A.) 

133 

127 

QNX SOFTWARE SYSTEMS LTD 

215 

128 

QUARTERDECK OFFICE SYSTEMS 

47 

40 

PROGRAMMING LANGUAGES/ 
TOOLS 

69-70 

BORLAND INTERNATIONAL 

CII-1 

507-508 

DR HUGGLE & PARTNER GMBH 

40IS6 

264 

EMATEK GMBH 

277 

76-77 

GREENVIEW DATA 

69 

534-535 

HOCKWARE (INTL) 

40IS11 

98 

IBM VISUAL AGE 

57 

177 

LIIKKUVA SYSTEMS INTERNATIONAL 

156 

517 

LOGIC PROGRAMMING ASSOCIATES 

40IS 30 

518 

MAGIC/MSE (INTL) 

241 

109 

MICROWAY 

199 

278 

OBJECT MANAGEMENT LABORATORY 

277 

528 

ON TIME MARKETING 

40IS22 

522 

PHAR LAP SOFTWARE INC (INTL) 

175 

126 

POPKIN S/W & SYSTEMS INC 

237 

108 

PROGRAMMER'S PARADISE 

66-67 

134 

SEQUITER SOFTWARE INC 

173 

• 

TYPHOON SOFTWARE 

264PC4 

273 

VIMAN SOFTWARE 

278 

145 

WATCOM C/C-h- 10.0 

31 

146-147 

XVT SOFTWARE INC 

216 
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41 

SECURITY 


559 

ALADDIN KNOWLEDGE SYSTEMS 

264PC 3 

65 

ALADDIN KNOWLEDGE SYSTEMS 

85 

555 

ALADDIN KNOWLEDGE SYSTEMS 

264NE 4 

162 

DALLAS SEMICONDUCTOR 

143 

509-510 

EUTRON 

401S 14 

511-512 

FAST HARDLOCK 

401S 27 

92-93 

GLENCO ENGINEERING 

149 

170-171 

MARX DATENTECHNIK GMBH 

224 

131 

RAINBOW TECHNOLOGIES 

53 

524 

SOFTWARE SECURITY 

40IS32 

169 

WIBU 

46 

44 

SPREADSHEETS 


169 

WIBU 

46 

45 

UNIX 


212-213 

AGE LOGIC 

267 

91 

FRAME TECHNOLOGY (N.A.) 

101 

76-77 

GREENVIEW DATA 

69 

• 

NETWORK COMPUTING DEVICES (N.A.) 

175 

46 

UTILITIES 


65 

ALADDIN KNOWLEDGE SYSTEMS 

85 

544 

CENTRIC PMS BV 

40IS26 

267 

CONSOLIDATED SOFTWARE PRODUCTS 

278 

168 

LOGICIELS ET SERVICES DUHEM 

46 

211 

MICRO 2000 

266 

124 

PKWARE INC 

132 

125 

PKWARE INC 

134 

47 

WINDOWS 


61-62 

ABACUS SOFTWARE 

166 

544 

CENTRIC PMS BV 

40IS 26 

507-508 

DR HUGGLE & PARTNER GMBH 

40IS6 

536 

FINSON 

40IS 29 

69-90 

FRONTIER TECHNOLOGIES 

98 

270 

FUZICALC 

278 

228 

GAMMA PRODUCTIONS 

278 

186-187 

ICONOVEX INC 

222 

177 

LIIKKUVA SYSTEMS INTERNATIONAL 

156 

517 

LOGIC PROGRAMMING ASSOCIATES 

40IS 30 

248-249 

MICROCAL SOFTWARE INC 

279 

254-255 

MYSTIC SOFTWARE 

279 

110-111 

NANAO USA CORP (N.A.) 

79 

120 

PERSOFT INC 

223 

121 

PERSOFT INC 

227 

157 

SERIF INC 

159 

241 

SILICONSOFT INC 

276 

148 

WORDPERFECT / 



NOVELL APPLICATIONS GROUP 

24-25 

48 

WORD PROCESSING/DTP 

91 

FRAME TECHNOLOGY (N.A.) 

101 

186-187 

ICONOVEX INC 

222 

516 

LIGATURE LTD 

40IS4 

157 

SERIF INC 

159 

148 

WORDPERFECT/ 



NOVELL APPLICATIONS GROUP 

24-25 


GENERAL 

49 BGOKS/PUBUCA TIONS 
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• AMERICAN LUNG ASSOCIATION 264MW 4 

• AMERICAN LUNG ASSOCIATION 264SO 4 
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• BYTE BACK ISSUES 40IS12 

• BYTE BACK ISSUES 264MW1 

• BYTE BACK ISSUES 264S01 

• BYTE CARD DECK 264PC 4 

• BYTE EDITORIAL SURVEY 234 

• BYTE IT SERVICES'94 168 

• BYTE NETWORKING 128 

• BYTE ON CD ROM 186 

• BYTE POWER PC FORUM '94 219 

• BYTE REPRINTS (N A) 136 

• BYTE SUB MESSAGE 148 

• COMPUTER EXPO *95 40IS 26 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
appear only in the International edition. 


Inquiry No. Page No. 


A 


1474 

Accounts 11 Software 

40 ES 20 

1001 

Adaptec 

163 

1471 

Adept Scientific Micro 

40IS 30 


Systems 


1275 

Acfohe Systems 

242 


Advanced Micro Devices 

50 

1433 

Advanced RISC 

4CIS4 


Machines 


1270 

AGPW 

242 


A, K. Peters 

35 

1317 

Afpha Systems Lab 

238 

1460 

Ambition 

4GIS19 


Andersen Consulting 

74 


Apple Computer 1G P 50 P 104, 221 

1289 

Apropos 

244 


Apsylog 

30 

1268 

Ardand 

244 

1445 

A ream Control Systems 

401S 16 

1005 

Artisoft 

169 

1105 

AST Computer 

192 


AST Research 

50 

1106 

AT&T 50,109,192 

1456 

ATDI 

40IS 19 

1107 

Austin Direct 

192 


B 


1426 

Backup Business 

401S 3 


(Computer) Services 



Banyan Systems 

109 

1344 

BellSouth Cellular 

145 

1279 

Benefit Systems 

242 


Berkeley Systems 

35 

1464 

Blackwell Software 

40 IS 21 

1447 

Blue Chip Technology 

40ES12 

1299 

Blue Sky Software 

243 


Borland International 

40, 50 

1291 

Bra i nstonn T echnologies 244 


Broderbund 

34 

1002 

BusLogic 

163 


Byron Preiss Multimedia 

35 


c 



Cabletron 

109 

1147 

Caligarl 

225 

1000 

Cardiff Software 

153 

1287 

Cascadilla Press 

243 

1462 

C, D. Hardware 

40 IS 21 

1468 

CER international 

40 IS 22 

1423 

Cherry Mikroschalter 

40IS6 

1271 

Chill Pepper Software 

242 

1463 

Cimlinc 

401S 19 


Cisco Systems 

109, 129 

1312 

Citrix Systems 

245 

1298 

Coda Music Technology 

245 


Compaq Computer 

41,50 


Component integration 

50 


Laboratories 



Computer Expressions 

35 

1148 

Corel 

225 

1108 

Cornell Comp u ter Systems 192 

1305 

Crosswise 

244 


C-Tlink 

26 

1296 

CyberMedia 

245 

1324 

Cyflnk 

239 


Cyrix 

50 


D 



Daratech 

38 


Dassault 

129 
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Data General 

109 


Data pro information 
Services Group 

30 

1109 

Data Storage Marketing 

192 

1294 

DataStream Imaging 

245 


Systems 


1111 

DEC 104,109,192 


Decisis 

109 

1110 

Dell Computer 

192 

1470 

Digithurst 

401S 24 

1340 

Dolphin Interconnect 

240 


Solutions 

Drew Studios 

35 

1290 

Duet Development 

244 

1112 

Duracom Computer System si 92 

1311 

Durand Communications 

245 


Networks 


1113 

Dyna Micro 

192 


E 


1262 

ED Sales & Service 

242 


Electronic Arts 

35 


Environmental Systems 

38 


Research Institute 


1328 

Extended Systems 

239 


F 


1458 

Fabmaster 

40IS22 

1429 

Fasl Electronic 

4015 12 

1314 

Fortress Systems 

239 

1337 

Frontline Test Equipment 240 

1281 

Frye Computer Systems 

242 

1434 

Fujitsu 

401S 6 

1003 

Future Domain 

163 


G 


1430 

GandaJf 

401S 8 

1114 

Gateway 2000 

192 

1292 

GoSoftware 

244 

1334 

Grand Junction Networks 240 


Groupe Bull 

109 


H 


1422 

Hakuto International 

401S 4 

1200 

Headquarters Software 

242 

1438 

Herbert Helmstreit 

40ES 16 

1116 

Hertz 

192 

1010, 

Hewlett-Packard 30, 50,104, 

1117 

109, 129, 139, 192 

1115 

High Definition Systems 

192 


Hitachi 

109 

1431 

HM Systems 

401S 10 

1475 

HTS 

401S 30 


1 

IBM 10,41,104,109,221 

1309 

ImageFasI Software 

244 

1478 

Images hop 

401S26 

1149 

Imagine That 

225 

1297 

InfoOutlet 

245 

1315 

Infodte 

240 

1304 

informative Graphics 

244 

1118 

Insight Direct 

192 

1320 

Integral Peripherals 

238 

1473 

Integrated Measurment 
Systems 

401S28 


Intel 10,41,50,213 

1325 

Interlink Electronics 

239 

1326 

International Debug Tools 239 

1310 

Intuit 

40, 245 
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1152 

Iomega 

225 


1 si cad 

30 

1306 

Ivex Design 

244 


j 


1332 

Jazz 

239 


K 



Kedwell Software 

40 

1307 

Ketiv Technologies 

245 

1150 

Kitty Hawk Software 

225 

1308 

Koyn Soltware 

244 


L 


1335 

Lantronix 

240 

1329 

Lexmark International 

239 

1472 

Longman Logotrau 

40IS 26 

1004 

Lotus Development 

50, 179 


M 



Macromedia 

74 

1319 

MAG InnoVision 

230 

1469 

Majih Software 

40IS24 


Maplnfo 

38 


Matrox Graphics 

35 

1421 

MDi Systems 

4GIS 3 

1020 

MegaSofi 

40IS 26 


Metrowerks 

50 


Microchip Technology 

217 

1461 

Microft Technology 

40IS 19 

10D9 

Micropolis 

187 

1154 

MicroProse Software 

225 

1006 

Microsoft 10, 40. 50, 89. 



169,221 

1274 

MicroStrategy 

245 

1286 

Microsystems Software 

243 

1440 

MicroTouch Systems 

401 $ 8 

1153 

Microworlds 

225 

1119 

Mitsuba 

192 

1330 

Mitsubishi imaging Products 239 


MobileWare 

27 


Motorola 27, 38, 41 

1,50,217 

1439 

MRT International 

40IS 12 

1425 

Multidata 

40IS 3 


N 


1427, 

National Instruments 

40l$ 6, 

1457 


40IS 21 


NetLabs 

30 


NHC Communications 

30 

1459 

NIBS 

40ES 19 

1007 

Novell 50.89,104,109. 



169, 221 


0 



Object Design 

26 


Oracle 

50 

1322 

Ositech Communications 238 


P 



Panasonic 

34 

1313 

Panasonic Personal 

238 


Computer 


1008 

Performance Technology 169 

1203 

Phantech Software 

243 

1424 

Phase IV Systems 

40IS3 

1316 

Pinnacle Micro 

238 

1327 

Power Pixel Technologies 239 


PP&P 

74 

1276 

Premium Design 

242 
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1293 

Primavera Systems 

245 

1444 

Pnmax Electronics 

40IS 16 


Priority Call Management 26 

1467 

Prisma Office 

401S 24 


Proteon 

109 

1336 

Proxima 

240 


Q 


1011 

QMS 

139 


R 


1437 

R&D Technology 

40IS14 

1339 

Racak Datacom 

240 

1303 

Raxco 

243 


S 


1453 

Savin 

4GIS16 

1277 

Seay Systems 

242 


SGI/Mips 

50 


Shiva 

27 

1146 

Sierra On-Line 

225 

1443 

Silica 

4QIS14 

1285 

SoftArc 

243 


Software Illustrated 

38 

1273 

Software Publishing 

244 


Sony 

38 

1480 

Sophos 

40IS 30 

1321 

Storage Dimensions 

238 


Strategic Mapping 

38 


Sun Microsystems 50,109, 129 


SunSoft 

104,109 


SynOptics 

109 


T 



Tandy 

50 

1272 

Tanisys Technology 

243 

1310 

Tatung 

238 

1300 

Technical Software 

243 

1420 

Tekdata 

4Q!3 10 

1323 

Telebyte Technology 

238 


Thomson-CSF 

129 


3Com 

27 


3DO 

34 

1151 

T-Maker 

225 


Travelers 

109 

1338 

Triumph Logistic Computers 240 


V 


1333 

Vinca 

240 

1295 

Vinzant 

245 

1284. 

Visual Numerics 

243 

1301 

w 


1442 

Wandel & Goftermann 

40ES10 


Wei (fleet 

109 


Wessex 

38 


Wildfire Communications 26 

1302 

Win Sales 

243 


X 


1012 

Xerox 50,139,213 

1120, 

Xi Computer 

192 

1121 

2 


1122, 

Zenith Data Systems 

192.225 

1155 



1123 

Zees International 

192 


Zilog 

41 
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OUR BUSINESS IS AT 
THE HEART OF EUROPE 

... And at the heart of our business, is your business 

k 

l 





Fully SMT PC boards, Monitors, Storage devices, Multimedia, Networking, Connectivity, 
Communications...etc. ECG delivers top quality computer products. 

...from Russia to Portugal and from Iceland to Oman, 
the European Computer Group is where East meets West. 


UNiTRON 


LET US TAKE GOOD CARE OF YOUR SOURCING WHILE YOU CONCENTRATE ON YOUR CUSTOMERS 

Distributors, VARs, Dealers and OEMs, Call us now on +31 4930 22772 Fax +31 4930 22714 Sprintmail ID 
ECG European Computer Group B.V. Leembaan 62, 5753 CV Deurne The Netherlands 


Circle 529 on Inquiry Card (RESELLERS: 530). 






Commentary 


John Cuadrado 


Teach Formal Methods 



Safety-critical systems 
should require a formal methods 
specification 

A plane from a major airline crashes, 
killing everybody aboard. After many 
months of investigation, the responsible 
authorities declare that the accident 
might have been caused by a faulty component in the 
plane’s fly-by-wire system. Months pass: eventually the 
families of some of the victims sue the airline for dam¬ 
ages. During the trial, the attorneys for the victims’ fam¬ 
ilies produce an analysis of the logic of the fly-by-wire 
system that reveals several previously undetected fault 
modes. These modes are shown to be directly responsi¬ 
ble for the plane’s crash. Not only does the judge award 
the families a substantial sum of money, but he or she also 
starts proceedings to have the plane’s manufacturer 
charged under a new criminal negligence statute. 

Such a scenario may occur in the near future. Several 
European and Canadian agencies have issued new guide¬ 
lines strongly recommending—and in some cases man¬ 
dating—the use of formal methods and proof in the de¬ 
velopment of hardware and software for safety-critical 
systems (e.g., nuclear reactor and military systems). 

At the present time, the situation is different in the 
U.S. Under pressure from many manufacturers, the U.S. 
government has been reluctant to follow the lead of some 
European countries in recommending the use of formal 
methods in the development of safety-critical systems. 
These manufacturers have a misguided fear of the diffi¬ 
culty and the costs involved in using formal methods. 

For the past 30 years, a large body of material on for¬ 
mal methods has been accumulating at research institu¬ 
tions. For over 15 years, several introductory texts have 
taught the use and practice of formal methods. 

The main idea of a formal specification is to use a for¬ 
mal language to describe a set of properties that the un¬ 
derlying system must satisfy. This implies that there are 
at least two formal languages. One is used to describe 
the properties we are trying to specify; another (possibly 
the same) language describes the system about which 
these properties are to be verified. The languages them¬ 
selves need to be formally defined. 

There are many such languages and techniques, rang¬ 
ing from various logics to algebraic models. Many sys¬ 
tems provide automatic tools for the composition of for¬ 
mal specifications and several semiautomatic theorem 
provers for the verification of such specifications. 

Although much work remains to be done, particularly 
in the area of distributed systems, there is a solid core 
of materials available for systems developers. There is 
also the issue of the current set of programming lan¬ 
guages available for the coding of what has been speci¬ 


fied using a formal language. Ideally, implementation 
languages would facilitate the verification of system 
properties. For example, in some Prolog-like languages, 
we come close to having executable specifications: The 
formal description of what the system is to accomplish can 
be written in the same underlying logic language. 

The main complaint one hears from industry is that it 
is almost impossible to hire people who arc trained in 
the use of these techniques. Training in the use of formal 
methods must become an integral part of the computer 
science curriculum before there is any hope of these tech¬ 
niques being applied in industry. These methods are not 
any more difficult than the differential equations and 
vector analysis techniques that all engineers leam in their 
undergraduate education. Training has to begin with the 
first course in computer science and continue to be used 
and enhanced during a scientist’s professional life. 

Most U.S. colleges require their students in engineer¬ 
ing and science to take many “service” courses in math¬ 
ematics. These include three semesters of calculus and one 
semester of differential equations. Most computer sci¬ 
ence majors won't use the majority of these techniques. 
It would be much more useful to teach these students 
the logic and algebraic methods that can be immediately 
applied in their chosen discipline. 

In the U.S. today, there is a large pool of well-edu¬ 
cated, mature scientists from what used to be the defense 
industry. Many of these individuals have advanced de¬ 
grees in math, physics, electrical engineering, and other 
technical areas. It would be simple to teach them the for¬ 
mal methods approach to software and hardware devel¬ 
opment. These people could be hired and used as catalysts 
for the growth of formal techniques in U.S. industry. 
What an opportunity for some smart politician! ■ 


John Cuadrado is an independent consultant in Maine. His pri¬ 
mary areas of interest include distributed database systems, ap¬ 
plied A/, and theories of parallel computation. You can reach him 
on the Internet or BIX c/o editors@bix.com . 
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AutoBoot Commander " 


Control up to 96 file servers with just 1 
keyboard, monitor and mouse! 

• Supports all 100% IBM compatible computers 

• New KeyScan™ feature for keyboard-controlled scanning 

• Built-in support for both PS/2-style and serial mice 

• Add a second control center up to 150 feet away 

• AutoBoot™ feature boots computers without 
operator intervention 

• Each L ir " + rvAn ^‘ m l c fmm O tn Q DPc- 

cascac 



For Macintosh support, ask 

about our new Mediator™ for Macintosh! 


(205) 430-4000 • FAX (205) 430-4030 


Cybex Corporation 

4912 Research Drive • Huntsville, AL 35805 USA 



IBM is a registered trademark of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc 

Dealer Program Available Made In USA 
























Remote Control Software 
Rated # 1. Over and Over 
and Over... 

* jf# 1 Overall 

w_ I x Evaluation 

Tjf# I Overall 
w | X Power 

# 1 Overall 
VI A Usability 


♦ 



Performance 


The 45-page review for Software Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called RcachOut Remote Control simply “the best 
program in the...evaluation." It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest's June ’94 issue, National Software Testing Laboratories wrote: 



Versatility 


Ease of 
Learning 


Ease of Use 



1201 19th Place • Vero Beach, FL 32960 U.S.A. 
Phone (407) 770-4777 • Fax (407) 770-4779 


NSTL recommends ReachOut Remote Control for its excellence in 
almost every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the testers' general usability evaluation. 

The recommendation confirms the findings of exhaustive corporate 
evaluations, And it parallels assessments by such leading publications 
as Byte. LAN Magazine. PC User. Network Computing, Government 
Computer News and InfoWorld. 

But why not judge for yourself? We will be happy to send you more 
information on the NSTL report. Better yet, take advantage of our 60- 
day money-back 
guarantee and order 
your copy of 
ReachOut today, Call 
1 - 800 - 677-6232 for 
your nearest dealer 
location. 

Before you know 
it, you'll be using 
ReachOut. Over and 
over and over... 


THE MOST COMPREHENSIVE REVIEW 
OF REMOTE CONTROL SOFTWARE 


SOFTWARE 
DIGEST RATING 

OVERALL 

EVALUATION 

PROGRAM 

★★★★ 

8.5 

Reachout 

Remote Control 

★ ★★ 

7*5 

Close-Up 

★ ★★ 

7*3 

Norton pcANYWHERE 

10 for Windows 

★ ★★ 

73 

Carbon Copy 
for Windows 
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